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SADEN-GK  (4  Aug  76)  1st  Ind 

SUBJECT:  Cooper  River  Rediversion  Project,  Lake  Moultrie  and  Santee 
River,  South  Carolina,  Appendix  A  to  Supplement  No.  2  to 
General  Design  Memorandum  -  Bushy  Park  Water  Supply  Tests 

DA,  South  Atlantic  Division,  Corps  of  Engineers,  510  Title  Building, 
30  Pryor  Street,  S.  W.,  Atlanta,  Georgia  30303  1*:  December  1976 

TO:  District  Engineer,  Charleston  ATTN:  SACEN-GF 

Appendix  A  has  been  added  to  Supplement  No.  2  to  GDM. 

FOR  THE  DIVISION  ENGINEER: 


3  I ncl 

wd  1 1  cys  ea 


fc.L- 

S*  WILLIAM  N.  McCORMICK,  JR. 
Chief,  Engineering  Division 


Copy  furnished: 
HQDA  (DAEN-CWE-B) 
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SACEN-GF 


4  August  1976 


SUBJECT:  Cooper  River  Rediversion  Project,  Lake  Moultrie  and  Santee 
River,  South  Carolina,  Appendix  A  to  Supplement  No.  2  to 
General  Design  Memorandum  -  Bushy  Park  Water  Supply  Tests 


Division  Engineer,  South  Atlantic 
ATTN:  SADPD-P 


1.  Transmitted  are  23  copies  of  the  subject  Appendix  A.  The  infor¬ 
mation  contained  in  the  body  of  the  appendix  was  developed  for  the 
Charleston  District  by  the  Waterways  Experiment  Station  in  Vicksburg, 
Mississippi. 

2.  Also  transmitted  are  23  copies  of  the  following  items  for  revision 
of  the  basic  Supplement  No.  2  report. 

(a)  Cover  and  back  sheets  for  binding  Supplement  No.  2  with  in¬ 
closed  Appendix  A. 

(b)  Revised  Table  of  Contents  page. 


3  Incl. 
as 


*  ii a nnw  r  w  i.iti  rnu  in 


HARRY  S.  WILSON,  JR. 
Colonel,  Corps  of  Engineers 
District  Engineer 


ABSTRACT 


The  Charleston  Harbor  model  reproduced  the  Ashley,  Cooper,  and  Wando 
Rivers,  and  a  portion  of  the  Atlantic  Ocean.  The  model  was  of  fixed- 
bed  construction  and  was  equipped  with  all  the  necessary  appurtenances 
for  accurate  reproduction  and  measurement  of  tides,  tidal  currents, 
salinity  intrusion,  and  other  significant  phenomena  of  the  prototype. 

Construction  of  the  Santee-Cooper  power  project  in  1940-1942  included 
diversion  of  flow  from  the  Santee  River  into  the  Cooper  River  watershed. 
Average  freshwater  flow  into  Cooper  River  was  increased  from  72  cfs  to 
15,000  cfs,  and  maintenance  dredging  in  Charleston  rapidly  increased 
from  about  180,000  cu  yd  per  year  up  to  10,000,000  cu  yd  today.  Prior 
studies  led  to  the  conclusion  that  rediversion  of  a  major  portion  of 
the  Santee  River  flow  would  result  in  a  substantial  reduction  in  main¬ 
tenance  dredging  in  Charleston  Harbor.  The  amount  of  Santee  River  flow 
to  leave  diverted  into  Cooper  River  became  a  critical  value  with  respect 
to  power  generation  at  Pinopolis,  water  quality  in  Charleston  Harbor, 
and  the  prevention  of  saltwater  intrusion  into  the  Back  River  Reservoir 
constructed  to  supply  freshwater  for  the  Bushy  Park  industrial  area  and 
the  City  of  Charleston.  The  results  of  previous  studies  indicated  that 
a  weekly  average  flow  of  3000  cfs  would  be  satisfactory  with  respect  to 
reduced  maintenance  dredging.  The  power  requirements  could  also  be 
satisfactorily  met  with  a  minimum  weekly  average  flow  of  3000  cfs.  A 
detailed  study  involving  various  weekly  schedules  for  release  of  the 
3000  cfs  on  conditions  in  the  upper  reaches  of  Cooper  River  and  the 
Bushy  Park  Reservoir  was  considered  necessary. 

Hydraulic  and  salinity  tests  were  made  for  six  weekly  release  schedules 
from  the  Pinopolis  power  plant.  The  first  involved  the  continuous  re¬ 
lease  of  the  existing  weekly  average  freshwater  discharge  at  the  Pinopolis 
power  generating  station  of  15,600  cfs,  which  is  referred  to  as  Schedule 
A.  Schedules  B,  C,  and  D  all  involved  release  of  the  3000-cfs  weekly 
average  flow;  however,  the  respective  daily  flows  were  different.  Schedule 
B  had  one  day  of  1325  cfs  and  six  days  of  3279  cfs;  Schedule  C  had  three 
days  of  zero  flow  and  four  days  of  5250  cfs;  and  Schedule  D  had  three  days 
of  1200  cfs  and  four  days  of  4350  cfs.  Schedule  E  reproduced  a  weekly 
average  flow  at  Pinopolis  of  3500  cfs,  with  69  hours  of  zero  flow,  3  hours 
of  28,500  cfs,  and  four  days  of  5250  cfs.  Schedule  BM  also  reproduced  a 
weekly  average  flow  at  Pinopolis  of  3500  cfs,  but  this  schedule  had  one 
day  of  1325  cfs  and  six  days  of  3860  cfs. 

The  results  of  the  six  tests  indicated  that,  due  to  rediversion,  tide  levels 
in  the  upper  Cooper  River,  Back  River  Reservoir,  and  the  East  Branch  of  the 
Cooper  River  were  lowered  by  amounts  between  about  0.3  ft  and  2.0  ft.  Tides 
at  stations  in  lower  Cooper  River  (below  mile  20),  the  Wando  River,  and  the 
Ashley  River  were  relatively  unchanged.  Surface  and  bottom  ebb  predominance 
was  decreased  drastically  in  the  upper  reaches  of  Cooper  River,  and  was  more 
nearly  balanced  throughout  the  length  of  Cooper  River  for  rediversion  condi¬ 
tions  than  for  existing  conditions.  For  existing  conditions,  the  upstream 
limit  of  saltwater  intrusion  (100  ppm)  was  about  Cooper  River  mile  25.  For 
rediversion  conditions,  the  upstream  limit  of  saltwater  intrusion  was  about 
mile  39  for  Schedules  B  and  D,  mile  40.5  for  Schedule  C,  and  mile  36  for 
Schedules  E  and  BM.  The  deqree  of  salinity  stratification  was  significantly 
reduced  throughout  the  system  for  rediversion  conditions. 


PREFACE 


This  report  presents  the  results  of  a  model  study  requested  by  the 
U.  S.  Army  Engineer  District,  Charleston,  South  Carolina.  The  study  was 
performed  during  the  period  November  1973  to  August  1974  in  the  existing 
Charleston  Harbor  model  in  the  Hydraulics  Laboratory,  U.  S.  Army  Engineer 
Waterways  Experiment  Station  (WES),  Vicksburg,  Mississippi,  under  the 
direction  of  Mr,  1).  B.  Simmons,  Chief,  Hydraulics  Laboratory;  Mr.  F.  A. 
Herrmann,  Jr.,  Assistant  Chief,  Hydraulics  Laboratory;  Mr.  R.  A.  Sager, 
Chief,  Estuaries  Division;  Mr.  W.  H.  Bobb,  Chief,  Interior  Channel  Branch; 
Mr.  H.  A.  Benson,  Project  Engineer;  and  Mr.  H.  R.  Smith,  Senior  Technician 
Technical  help  was  provided  by  Messrs.  C.  R.  Herrington,  J.  Cessna,  J.  T. 
Cartwright,  1).  M.  Stewart,  and  E.  S.  Jefferson.  This  report  was  prepared 
by  Mr.  Benson  with  the  assistance  of  Messrs.  Bobb,  Herrmann,  Sager,  and 
Smith. 

Director  of  the  WES  during  the  performance  of  this  study  was 
COL  G.  H.  Hilt,  CE.  Technical  Director  was  Mr.  F.  R.  Brown. 
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SAOEN-GK  (6  Feb  76)  1st  Ind 

SUBJECT:  Cooper  River  Rediversion  Project,  Lake  Moultrie  and  Santee 
River,  South  Carolina,  Supplement  No.  2  to  General  Design 
Memorandum  -  Requirements  for  Protection  of  Bushy  Park 
Reservoi r 

DA,  South  Atlantic  Division,  Corps  of  Engineers,  510  Title  Building, 

30  Pryor  Street,  S.  W.  ,  Atlanta,  Georgia  30303  13  April  1976 

TO:  HQDA  (DAEN-CWE-B) 

Supplement  No.  2  to  GDM  is  recommended  for  approval  subject  to  the 
following  comments: 

a.  Pages  2  and  3,  paragraphs  6  and  7.  Since  it  is  probable  that 
hurricane  surges  would  enter  the  Bushy  Park  Reservoir  with  or  without 
reduced  flows,  we  should  not  guarantee  protection  of  the  reservoir 
under  hurricane  conditions. 

b.  Page  3,  second  line  from  bottom.  The  mileage  figures  32.6 
and  38.5  should  be  verified  since  it  is  our  understanding  that  mileage 
distances  vary  on  some  project  maps,  i.e.,  one  statement  in  hand  indicates 
that  "During  this  10  day  period,  the  EPA  found  the  maximum  penetration  of 
the  salt  water  wedge  occurred  at  mile  28.4."  Another  refers  to  mile  33.2 
and  states  "According  to  EPA  studies,  this  is  the  maximum  intrusion  to 

be  expected." 

c.  Page  6,  paragraph  12.  The  District  has  been  given  authority  to 
conduct  further  study  of  monitor  system  requirements  and  provisions 
needed  to  assure  protection  of  the  Bushy  Park  Reservoir  against  sa  1  ini ty 
intrusion.  This  report  gives  the  results  of  the  study  for  Bushy  Park  and 
recommends  that  corrective  action  be  approved. 

d.  Page  1 ,  last  line.  Spelling  of  "complex"  should  be  corrected. 

e.  Page  3,  second  line  from  bottom.  Spelling  of  "Bushy"  should  be 
corrected. 

f.  Page  4,  line  7.  Spelling  of  "Bushy"  should  be  corrected. 

FOR  THE  DIVISION  ENGINEER: 


2  Inc) 

wd  10  cys  ea 


Copy  Furnished: 

District  Engineer,  Charleston 
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DAEN-CWE-B  (SANGE,  6  Feb  76}  2d  Ind 

SUBJECT:  Cooper  River  Rediversion  Project,  Lake  Moultrie  and  Santee  River, 
South  Carolina,  Supplement  No.  2  to  General  Design  Memorandum  - 
Requirements  for  Protection  of  Bushy  Park  Reservoir 

DA,  Office  of  the  Chief  of  Engineers,  Washington,  D.C.  20314  21  June  1976 

TO:  Division  Engineer,  South  Atlantic,  ATTN:  SADEN-GK 

1.  The  subject  Supplement  is  approved,  subject  to  the  comments  of  the 
Division  Engineer  in  the  1st  Indorsement,  and  to  the  comments  in  the 
following  paragraphs. 

2.  Paragraph  8.  The  application  of  a  mathematical  model  appears  feasible 
for  computing  the  salinity  migration  under  various  combinations  of  flow 
and  tidal  conditions  for  the  study  project.  In  view  of  the  potential  cost 
savings  in  terms  of  selecting  the  number  and  location  of  monitoring 
stations,  and  the  provision  of  better  information  for  formulating  the 
"Operations  Manual"  of  project  operation,  the  possibility  of  application 
of  a  mathematical  model  should  be  explored. 

3.  Paragraph  9.  An  investigation  should  be  made  of  the  possibility  of 
using  slotted  bulkheads  for  diversion  through  the  skeleton  bay  at  the 
Pinopolis  plant  to  obtain  emergency  flows. 

a.  Model  and  prototype  tests  at  the  Snake  River  projects  in  Washington 
have  shown  that  flow  control  through  skeleton  bays  by  operation  of  the 
intake  gates  is  not  practicable  at  these  projects.  Instead,  slotted  bulk¬ 
heads  (Intake  diffusers)  were  used  in  both  the  skeleton  bays  and  operating 
units  to  divert  water  to  reduce  spillage.  Only  minor  modification  to  the 
skeleton  bays  was  required.  The  bulkheads  when  used  with  the  operating 
units  maintained  near  maximum  discharge  with  more  than  a  90  percent  re¬ 
duction  in  unit  output.  Most  of  the  head  is  dissipated  across  the  slotted 
bulkheads. 

b.  For  the  above  described  system  to  be  applied,  emergency  closure 
provisions  are  necessary  in  case  of  bulkhead  failure.  This  was  provided 
at  the  Snake  River  projects  with  the  intake  gates.  The  intake  diffusers 
were  placed  in  the  bulkhead  slots  just  upstream  of  the  intake  gates.  When 
used  with  the  operating  units,  slow  wicket  gate  closing  times  had  to  be  used 
to  avoid  damaging  surges  in  the  intake  water  passages  during  a  load  rejection. 

c.  A  copy  of  prototype  tests  made  at  Little  Goose  is  inclosed.  Much 
additional  information  is  available  from  the  North  Pacific  Division. 

4.  Paragraph  11  and  Table  3.  The  project  economics  in  this  paragraph  and 

in  the  table  are  misleading.  A  negative  annual  power  betterment  of  $1,822,368 
cannot  be  substantiated  by  any  of  the  recent  efforts  in  negotiating  a  power 
betterment  contract.  This  discussion  and  table  should  be  qualified  to 
Indicate  that  based  on  the  draft  agreement  of  December  1975,  the  BCR  is  1.4, 
and  the  final  figure  will  depend  upon  the  time  of  the  negotiated  contract. 


DAEN-CWE-B(SANGE,  6  Feb  76)  2d  Ind  21  June  1976 

SUBJECT:  Cooper  River  Rediversion  Project,  Lake  Moultrie  and  Santee  River, 
South  Carolina,  Supplement  No.  2  to  General  Design  Memorandum  - 
Requirements  for  Protection  of  Bushy  Park  Reservoir 

5.  The  subject  report  indicates  that  at  those  times  when  salt  water 
intrusion  threatens  to  affect  the  water  quality  at  Bushy  Park  Reservoir, 
that  the  "Manual  of  Operation"  for  the  Cooper  River  Rediversion  Project 
prescribes  procedures  for  permitting  discharges  from  the  Pinopolis  Plant 
up  to  5,000  c.f.s.  In  order  to  permit  such  an  emergency  operation  to 
take  place  under  the  authority  of  this  project,  specific  authorization 
must  be  obtained  from  the  Secretary  of  the  Army  to  allow  such  a  discharge 
procedure  to  be  incorporated  into  the  "Manual  of  Operation." 

FOR  THE  CHIEF  OF  ENGINEERS: 


1  Incl 
wd  all  incl 
Added  1  incl 
3.  as 


Chief,  Engineering  Division 
Directorate  of  Civil  Works 


SADEN-GK  (6  Feb  76)  3rd  Ind 

SUBJECT:  Cooper  River  Rediversion  Project,  Lake  Moultrie  and  Santee 
River,  South  Carolina,  Supplement  No.  2  to  General  Design 
Memorandum  -  Requirements  for  Protection  of  Bushy  Park 
Reservoir 

DA,  South  Atlantic  Division,  Corps  of  Engineer's,  510  Title  Building, 

30  Pryor  Street,  S.  W.,  Atlanta,  Georgia  30303  4  November  1976 

TO:  District  Engineer,  Charleston,  ATTN:  SANGE 

1.  The  second  indorsement  is  referred  for  necessary  action.  The 
following  additional  guidance  is  offered: 

a.  Reference  paragraph  2  of  2nd  Indorsement:  A  mathematical 
model  is  warranted  only  if  there  is  not  sufficient  information  from 
physical  model  studies  to  provide  the  necessary  operating  guidelines. 
Information  provided  by  the  District  (John  Golden)  indicates  that  a 
vigorous  analysis  of  the  physical  model  study  results  may  provide  the 
operating  guidelines  for  the  manual.  A  report  on  the  physical  model 
study  by  WES  is  being  prepared  by  the  District  and  will  be  distributed 
as  a  supplement  to  the  GDM. 


b.  Reference  paragraph  3. a.  of  2nd  Indorsement:  Discussion  on  the 
use  of  slotted  bulkheads  should  include  the  impact  that  velocities  through 
the  slots  have  on  migratory  fish.  The  experience  of  NPD  (Mr.  David  Legg 
FTS  423-3764)  may  be  helpful. 

2.  Your  response  should  reach  SADEN-GK  by  15  November  1976. 

FOR  THE  DIVISION  ENGINEER: 


1  Incl 
nc 


-X 


QU,j  /  4 


/m  Pv 

William  n.  McCormick,  jr. 

*  Chief,  Engineering  Division 


SACEN-G  (6  Feb  76)  4th  Ind 

SUBJECT:  Cooper  River  Rediversion  Project,  Lake  Moultrie  and  Santee 
River,  South  Carolina,  Supplement  No.  2  to  General  Design 
Memorandum  -  Requirements  for  Protection  of  Bushy  Park 
Reservo i r 

DA,  Charleston  District,  Corps  of  Engineers,  P.  0.  Box  919,  Charleston, 
South  Carolina  29402  1  September  1977 


TO:  Division  Engineer,  South  Atlantic,  ATTN:  SADEN-GK 

1.  The  information  in  the  following  paragraphs  is  in  response  to  the 
comments  in  the  preceding  indorsements.  The  responses  are  referenced  to 
paragraphs  in  first,  second,  and  third  indorsements. 

2.  First  Indorsement,  Paragraph  a  Concur.  The  District  has  informed 

local  interests  that  there  is  a  present  potential  for  surges  from  hurricanes, 
earthquakes,  etc.  to  enter  the  low  areas  along  the  lower  reaches  of  Bushy 
Park  and  this  condition  will  remain  after  project  construction.  However, 
should  these  or  other  uncontrollable  forces  occur  it  is  planned  to  make 
such  releases  from  Pinopolis  that  will  reduce  impacts  on  the  Bushy  Park 
Reservoi r. 

3.  First  Indorsement,  Paragraph  b  Mileage  figures  shown  in  the  report  refer 

to  the  map" shown  on  Plate  1  of  this  report  and  correspond  to  the  same  locat¬ 
ions  given  in  the  EPA  report  although  the  mileages  are  different. 

k.  First  Indorsement,  Paragraph  c  Concur. 

5.  First  Indorsement.  Paragraph  d  Concur. 

6.  First  Indorsement,  Paragraph  e  Concur. 

7.  First  Indorsement.  Paragraph  f  Concur. 

8.  Second  Indorsement,  Paragraph  2,  and  Third  Indorsement,  Paragraph  la  The 
WES  report  on  the  model  study  has  been  distributed  as  an  appendix  to  subject 
report. 

9.  Second  Indorsement,  Paragraph  3,  and  Third  Indorsement,  Paragraph  1_b  It 
appears  that  the  mortality  rate  of  anadromous  fish  (blueback  Her ring)  wou  d 
be  very  high  through  slotted  bulkheads.  SASEN  will  conduct  detailed  design 
studies  of  the  emergency  release  facilities  to  determine  the  most  feasible 
type  of  gate.  The  impact  on  migratory  fish  will  be  considered  in  the  gate 
feasibility  study.  Completion  date  is  about  July  1978,  results  wi  e  in 
eluded  in  Cooling  Water  Facilities  DM. 


SACEN-G  (6  Feb  76)  4th  tnd  1  September  1977 

SUBJECT:  Cooper  River  Rediversion  Project,  Lake  Moultrie  and  Santee 
River,  South  Carolina,  Supplement  No.  2  to  General  Design 
Memorandum  -  Requirements  for  Protection  of  Bushy  Park 
Reservoi r 

10.  Second  Indorsement,  Paragraph  4  New  pages  containing  appropriate 
revisions  to  paragraph  11  and  Table  3  are  attached. 

11.  Second  Indorsement,  Paragraph  5  The  operations  manual  will  include 
provisions  for  5000  cfs  emergency  release  as  permitted  by  the  South  Carolina 
Public  Service  Authority/Corps  contract  agreement  for  project  operations. 

12.  Revised  pages  3,  4,  5,  6,  7,  and  8  are  inclosed  for  substitution  in  the 
report . 

FOR  THE  DISTRICT  ENGINEER: 


3  Incl 

1  wd 

Added  2  Incl 

2.  Revised  Pages  (17  cys) 

3.  4th  Ind  (17  cys) 


JACK  J.  LESEMANN 

Chief,  Engineering  Division 
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DEPARTMENT  OF  THE  ARMY 

CHARLESTON  DISTRICT,  CORPS  OF  ENGINEERS 
P  0  BOX  919 
CHARLESTON,  S.C.  29402 


SANGE 


6  February  1976 


SUBJECT:  Cooper  River  Rediversion  Project,  Lake  Moultrie  and  Santee 
River,  South  Carolina,  Supplement  No.  2  to  General  Design 
Memorandum  -  Requirements  for  Protection  of  Bushy  Park 
Reservoir 


Division  Engineer,  South  Atlantic  • 

ATTN:  SADEN-PD 


1.  Transmitted  are  23  copies  of  the  subject  supplemental  report, 
submitted  for  review  and  approval  in  accordance  with  applicable 
provisions  of  ER  1110-2-1150. 

2.  This  supplement  is  prepared  to  Incorporate  into  the  official  project 
design  document  certain  potential  project  impacts  on  Bushy  Park  Reser¬ 
voir  and  appropriate  remedial  actions  proposed  as  project  responsibilities. 
The  information  in  this  supplement  essentially  summarizes  that  presented 

in  the  "Special  Report  on  Water  Quality  at  Bushy  Park"  dated  21  October 
1975  and  subsequent  Indorsements  1,  2,  and  3.  The  special  report  should 
be  consulted  for  more  extensive  discussion  of  matters  covered  in  this 
supplement . 

3.  This  supplement  contains  applicable  calculations  reflecting  the 
effect  of  the  proposed  improvements  on  the  economic  formulation  for 
the  approved  project.  It  does  not  consider  economic  changes  indi¬ 
cated  by  revised  values  in  the  SCPSA  agreement  now  under  review. 

However,  for  the  benefit  of  reviewers  an  economic  formulation  is 
provided  as  a  separate  inclosure  to  this  letter  which  does  consider 
both  the  changes  indicated  in  the  agreement  and  this  supplement. 
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k.  Results  of  the  197**  Cooper  River  model  studies  for  the  project 
are  presently  being  compiled  by  Waterways  Experiment  Station  into 
a  final  report.  It  is  planned  to  submit  the  final  report  as  an 
appendix  to  this  supplement  when  it  becomes  available. 
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Table  A 

COOPER  RIVER  REDIVERSION  PROJECT 
UP-DATED  PROJECT  ECONOMICS 
3  FEBRUARY  1976 

(OCTOBER  1975  PRICE  LEVEL) 

NOTE:  This  table  reflects 
economic  effect  of  changed 
values  in  the  SCPSA  agree¬ 
ment  presently  under  review. 

Annual  Benefits:  (26  November  1975  DTO) 


• 


Reduction  in  Harbor  Maintenance 


$6,242,000 


Benefits  to  Commercial  Shipping 

Reduction  in  Maintenance  Cost 
of  Navy  Facilities 


158,000 


78,000 


Net  Fish  and  Wildlife  Effects 


266,000 


Redevelopment  Benefits 

Total  Annual  Benefits 


240,000 

$6,984,000 


Annual  Charges: 


0  8  M  Costs: 

Project 

Monitoring  System 

Project  Cost  Interest  and 

Amortization  @  3*4%  for  50  yrs. 
with  Interest  During  Construction 

Power  Deficit: 


$  641,600 

26,000 


3,922,326 


84,000  kw  @  $13.65/kw 
11 0,000,000  kwh  8  12.35  mills/kwh 


-1,146,600 

1,358,500 


Future  Unit 
Monitoring  System 

/ 

Emergency  Flow  structure  @  Pinopolis  Dam 
Total  Annual  Cost 

(with  interest  during  construction) 

Benefit  -  Cost  Ratio: 

Benefits  (Annual)  =  $6,984,000  _  1 
Costs  (Annual)  $4,957,000 


143,200 

5,000 

8,000 

4,957,000 
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COOPER  RIVER  REDIVERSION  PROJECT 
LAKE  MOULTRIE  AND  SANTEE  RIVER,  SOUTH  CAROLINA 

Design  Memorandum  No.  1 
General  Design  Memorandum 

Supplement  No.  2 

Requirements  for  Protection  of  Bushy  Park  Reservoir 

INTRODUCTION 

1.  Purpose .  This  supplemental  report  to  the  General  Design  Memor¬ 
andum  presents  information  and  a  recommendation  regarding  additional 
project  requirements  for  protection  of  the  Bushy  Park  Reservoir. 

These  requirements  were  not  specifically  recognized  in  the  basic 
document  or  Supplement  No.  1. 

2.  Author  ?  ty .  This  report  is  prepared  in  response  to  paragraph  2, 

3rd  Indorsement,  dated  21  January  1976,  Subject:  Cooper  River  Rediver¬ 
sion  Project,  Lake  Moultrie  and  Santee  River,  South  Carolina,  Special 
Report  on  Water  Quality  at  Bushy  Park. 

3.  Pertinent  Reference.  Cooper  River  Rediversion  Project,  Lake 
Moultrie  and  Santee  River,  South  Carolina,  Special  Report  on  Water 
Quality  at  Bushy  Park  submitted  21  October  1975  with  indorsements 

1 ,  2  and  3. 

4.  Scope.  This  report  is  prepared  to  incorporate  into  the  official 
project  design  document  certain  additional  proposed  requirements  and 
corrective  measures  involving  water  quality  protection  of  Bushy  Park 
Reservoir.  A  more  definitive  discussion  of  this  matter  is  documented 
in  the  reference  in  paragraph  3,  above. 

DISCUSSION 


5-  Bushy  Park  Reservoir.  The  reservoir  is  part  of  the  postwar  in¬ 
dustrial  development  primarily  involving  the  City  of  Charleston. 

The  reservoir  contains  about  8,500  acre-feet  of  water  and  covers 
about  850  acres.  The  water  rights  belong  to  the  City  of  Charleston. 
The  reservoir  is  a  backup  facility  for  the  City's  distribution  system 
which  is  presently  supplied  by  ample  water  from  the  Edisto  River. 

Bushy  Park  Reservoir  presently  provides  only  raw  water  to  industrial 
sources  mostly  at  the  Bushy  Park  Industrial  area.  Long  term  contracts 
with  the  industrial  users  provide  the  City  significant  revenue  which 
is  utilized  for  maintenance  and  development  of  the  water  supply  sys¬ 
tem  under  the  direction  of  the  Commissioners  of  Public  Works.  The 
reservoir  was  formed  by  damming  the  Back  River,  about  a  mile  above 
its  confluence  with  the  Cooper  River.  Fresh  water  is  supplied  from 
Cooper  River  thru  a  man  made  canal  (Durham  Canal)  at  the  upper  end 
of  the  Bushy  Park  industrial  complex.  See  Plate  1. 


6.  Concerns  of  Local  Interests.  Concerns  about  possible  project 
adverse  effects  to  the  Bushy  Park  Reservoir  have  been  voiced  pri¬ 
marily  by  the  Cooper  River  Water  Users  Association  (CRWUA)  and  City 
officials.  Their  concerns  were  effectively  presented  at  a  meeting 
of  representatives  from  the  Corps,  City,  CRWUA  and  State  Ports  Auth¬ 
ority  in  Senator  Strom  Thurmond's  office  in  Washington  on  5  September 
1975.  From  this  meeting  and  immediate  subsequent  contacts  the  fol¬ 
lowing  expressed  requests  by  the  officials  evolved. 

a.  The  Corps  should  provide  a  proper  monitoring  system  with 
sufficiently  sophisticated  devices  to  assure  timely  warning  of  a 
salinity  threat  to  Bushy  Park  Reservoir  after  the  rediversion  project 
is  placed  in  operation. 

b.  The  Corps  should  provide  guaranteed  protection  of  the  Bushy 
Park  Reservoir  from  ocean  salinity  intrusion  under  all  conditions 
including  spring  tides  and  hurricanes.  The  degree  of  protection 
should  be  comparable  to  current  capability.  The  protection  may  be 
provided  by  assurances  of  increased  flows  through  the  Pinopolis  Hydro 
Plant  owned  by  the  South  Carolina  Public  Service  Authority  (SCPSA) 

up  to  maximum  plant  capability  to  prevent  ocean  salinity  from  moving 
up  the  Cooper  River  and  threatening  Bushy  Park  Reservoir.  Procedures 
for  this  activity  should  be  specifically  included  in  the  "Manual  of 
Operation"  for  the  project.  Structural  alternatives  to  protect  Bushy 
Park  Reservoir  were  discussed  to  a  lesser  degree  and  would  be  accept¬ 
able  if  they  were  compatible  with  water  supply  utilization  requirements 
from  the  reservoir. 

c.  The  Corps  should  provide  facilities  necessary  to  assure  the 
capability  of  discharging  up  to  3,000  cfs  (and  possibly  up  to  5,000 
cfs)  through  the  Pinopolis  Hydro  Plant  in  the  event  flow  through  the 
turbines  is  prohibited,  as  was  the  case  following  the  control  room 
fire  in  February  1970  (after  the  fire,  only  1,132  cfs  could  be  dis¬ 
charged  into  Cooper  River  through  the  lock  filling  system  at  the 
hydro  plant  for  a  period  of  two  weeks). 

The  requests  in  subparagraphs  a  and  b  above  have  been  satisfied  by 
the  commitments  indicated  in  the  revised  inclosure  to  the  3rd  Indorse¬ 
ment,  dated  21  January  1976,  Subject:  Cooper  River  Rediversion  Project, 
Lake  Moultrie  and  Santee  River,  South  Carolina,  Special  Report  on  Water 
Quality  at  Bushy  Park. 

The  items  indicated  by  requests  in  subparagraphs  a  and  c  are  discussed 
in  detail  in  the  following  paragraphs  8  and  9. 

7.  Spring  Tides  and  Hurricane  Effects.  In  response  to  comment  2e, 

1st  Indoresement  to  the  special  report  reference  in  paragraph  3  above, 
the  following  explanation  is  furnished  regarding  spring  tides  and 
hurricane  effects  on  salinity  intrusion  in  the  Cooper  River  near 
Bushy  Park. 
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Spring  tides  were  considered  in  the  model  tests  for  the  project  and 
their  effect  is  reflected  in  the  results  shown  in  the  following 
Table  1.  The  model  was  not  sophisticated  enough  to  produce  actual 
oceanic  tide  variations.  Rather,  in  order  to  consider  the  most  adverse 
potential  condition,  all  tests  were  conducted  with  a  continuous  repro¬ 
duction  of  an  average  spring  tide  having  a  range  of  approximately  6.0 
ft.  in  Charleston  Harbor  at  the  Custom  House  (HW  elevation  =  6.3  ft;  LW 
elevation  =  0.3  ft.)  Even  though  spring  tides  may  advance  salinity  up 
the  Cooper  River  to  some  extent,  the  model  tests  and  prototype  tests 
have  indicated  that  it  will  not  advance  sufficiently  to  cause  water  to 
enter  the  Bushy  Park  Reservoir. 

Hurricane  surge  studies  for  Charleston  Harbor  and  its  tributaries 
are  currently  underway  at  the  Coastal  Engineering  Research  Center. 

The  predicted  elevation  of  the  hurricane  surge  in  the  Bushy  Park  area 
has  not  yet  been  finalized,  however  it  is  probable  that  the  surge 
from  a  severe  hurricane  will  enter  the  reservoir  across  a  low  area  in 
the  industrial  park,  just  downstream  of  Cote  Bas  at  about  river  mile 
32.6  (See  Plate  1) . 

PROPOSED  PROJECT  IMPROVEMENTS 

8.  Monitoring  System.  When  the  Cooper  River  Rediversion  Project  be¬ 
comes  operational,  the  decreased  flow  of  fresh  water  in  the  Cooper 
River  will  be  accompanied  by  an  upstream  migration  of  the  ocean  salin¬ 
ity  front  to  a  general  location  much  nearer  the  entrance  to  Bushy  Park 
Reservoir.  This  fact  has  caused  much  concern  about  the  increased 
possibility  of  saline  pollution  of  the  Bushy  Park  Reservoir.  As  a 
means  of  safeguarding  against  such  an  occurrence,  a  monitoring  system 
for  detecting  salinity  intrusion  has  been  devised  as  a  procedure  to  be 
adopted  which  will  provide  for  special  releases  at  Pinopolis  Dam  to 
repel  any  serious  salt  water  intrusion  threat  to  the  reservoir. 

The  main  objective  of  the  monitoring  system  will  be  to  provide  an 
early  warning  of  a  possible  salt  water  pollution  threat  to  Bushy 
Park  Reservoir.  In  the  event  that  such  a  threat  should  occur,  the 
telemetry  system  would  include  an  alarm  signal  to  alert  the  dam  opera¬ 
tor  at  the  Pinopolis  Powerhouse  to  take  appropriate  action  as  indicated 
by  predetermined  emergency  operating  procedures.  A  study  would  be 
performed  to  prepare  an  "Operations  Manual"  which  would  describe  ac¬ 
tions  to  be  taken  under  various  possible  salinity  conditions  in  the 
Cooper  River.  In  the  formulation  of  this  plan,  it  was  decided  that 
a  system  of  four  monitoring  stations  are  needed. 

The  selection  of  the  sites  for  the  initial  installation  of  monitors 
was  based  on  results  of  studies  conducted  by  the  Environmental  Pro¬ 
tection  Agency.  These  studies  were  performed  during  a  10-day  test 
period  when  the  discharge  at  Pinopolis  Dam  was  limited  to  3,000  cfs 
in  order  to  approximate  post-rediversion  conditions  of  flow.  Results 
from  these  studies  show  that  the  maximum  intrusion  of  salt  water  (as 
determined  by  chloride  ion  concentration)  on  a  high  slack  tide  was 
between  river  miles  32.6  and  38.5.  The  entrance  to  the  Bush  Park 
Reservoir  is  at  river  mile  A3. 2.  In  view  of  this,  monitoring  stations 
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would  be  es tab  1 i shed  below  the  Verona  outfall  at  river  mile  27,  at 
Cote  Bas  (river  mile  33-2),  and  at  Dean  Hall  (river  mile  38.5). 
Telemeter  systems  would  be  used  at  the  two  lowermost  stations  to 
provide  a  direct  readout  of  data  at  Pinopolis  Dam  and  under  certain 
conditions,  to  activate  an  alarm  to  alert  the  dam  operator.  An 
additional  monitor  would  be  located  within  the  Bushy  Park  Canal  to 
monitor  water  entering  the  Bushy  Park  Reservoir.  The  monitors  in  the 
Cooper  River  would  measure  chloride  ion  concentration,  conductivity, 
and  temperature  at  the  middle  and  bottom  depths  of  the  river.  The 
monitor  in  the  Bushy  Park  Canal  would  measure  the  same  parameters  at 
the  bottom  only. 

Detailed  design  of  the  monitoring  system  would  be  presented  in  the 
forthcoming  feature  design  memorandum  for  Water  Quality  monitoring. 

The  total  initial  cost  is  estimated  to  be  $126,000.  Operation  and 
maintenance  cost  is  estimated  to  be  $26,000  annually.  See  Table  2 
for  details  of  costs. 

9.  Emergency  Flow  Fac i 1 i ty .  Under  present  operating  conditions  an 
average  of  about  15,600  cfs  of  fresh  water  flows  from  Lake  Moultrie 
through  the  Pinopolis  hydro  plant  into  the  Cooper  River.  This  high 
flow  causes  the  salinity  front  to  stabilize  well  below  the  Bushy 
Park  Canal  entrance.  However,  with  flows  through  Pinopolis  reduced 
to  3,000  cfs  the  salinity  front  will  migrate  much  closer  to  the  canal 
entrance.  The  following  Table  1  developed  from  WES  model  studies  is 
presented  to  illustrate  the  comparable  conditions.  The  table  shows 
Schedule  A  as  present  operating  condition  and  Schedule  C  as  the  most 
severe  post-project  operating  condition  (  3  consecutive  days  zero  flow) 
The  WES  report  on  the  model  study  has  been  distributed  as  an  appendix 
to  this  report. 

Table  1 

Stable  Locations  of  100  ppm  Total  Salt,  River  Mile 


Low  Water  Slack 


High  Water  Slack 


Test 

Average 

Surface 

Bottom 

Surface 

Bottom 

Schedule 

FW,  cfs 

RM 

RM 

RM 

RM 

A 

15,600 

18.0 

21.0 

23.0 

25.0 

C 

3,000 

35-0 

3  6.  0 

40.  0 

AO.  5 

some  unexpected  emergency  condition.  These  alternatives  included 
possible  use  of  the  filling  and  emptying  system  of  the  navigation  lock, 
an  additional  outlet  structure  through  the  embankment  near  the  power¬ 
house,  and  the  use  of  the  "empty  stall"  which  was  provided  during 
initial  construction  for  installation  of  a  fifth  hydro  unit.  This  fifth 
unit  has  not  been  installed  and  the  project  agreement  with  SCPSA  will 
preclude  any  future  hydro  unit  installation  in  the  "empty  stall". 

The  navigation  lock  or  an  additional  outlet  structure  were  ruled  out 
as  solutions  to  the  above  stated  problem.  It  was  determined  that 
only  1,100  cfs  of  controlled  flow  could  be  passed  through  the  lock 
filling  system.  An  outlet  structure  which  would  require  a  side 
channel  spillway  was  considered  much  too  costly. 

In  evaluating  the  use  of  the  empty  stall,  two  approaches  were  taken. 

One  was  the  installation  of  wicket  gates  and  appurtenant  parts  and 
control  system.  A  preliminary  cost  based  upon  a  manufacturer's  esti¬ 
mate  revealed  that  this  approach  would  cost  in  excess  of  $1,000,000. 

The  second  study  entailed  the  use  of  one  existing  wheeled  intake  gate 
to  control  the  flow.  The  SCPSA  indicated  that  these  gates  were  not 
designed  to  be  raised  against  an  unbalanced  head.  Therefore  to  use 
one  of  the  gates  would  require  modifications  to  the  gate  and  intake 
gantry  crane.  For  purposes  of  this  study,  however,  it  was  decided  to 
propose  the  second  approach  and  to  consider  the  highest  reasonable  cost 
arrangement  -  the  cost  of  a  new  gate,  modification  of  the  gantry  crane, 
and  a  concrete  slab  over  the  turbine  pit  which  would  be  required  in 
either  case.  The  total  cost  of  the  above  scheme  is  $200,000,  as  shown 
in  detail  in  Table  2.  An  annual  operations  and  maintenance  cost  for 
this  item  is  not  listed  because  of  its  insignificance,  particular! ly 
in  relation  to  the  accuracy  of  the  estimate. 

More  recent  investigations  with  SCPSA  regarding  this  matter  indicate 
that  the  present  intake  gates  may  have  been  designed  for  operation 
against  an  unbalanced  head.  Should  this  be  true,  the  cost  could  be 
considerably  reduced.  It  is  planned  to  pursue  this  aspect  during  de¬ 
tailed  design  of  the  emergency  flow  facility,  if  approved.  Detail 
studies  would  be  presented  in  the  feature  design  memorandum  presently 
scheduled  to  cover  design  of  the  cooling  water  system  at  Pinopolis. 

Per  instruction  in  the  3rd  Indorsement  to  the  referenced  special 
report  in  paragraph  3  above,  a  supplement  to  the  SCPSA  agreement 
would  be  transacted  to  cover  appropriate  arrangements  for  implementing 
the  above  scheme  for  the  emergency  flow  facility.  The  scheme  has 
been  discussed  with  responsible  officials  of  SCPSA  and  they  have  in¬ 
dicated  a  desire  to  cooperate  with  the  District  in  the  scheme  imple¬ 
mentation.  Since  it  would  involve  an  alteration  to  the  Pinopolis 
hydro  plant  SCPSA  would  be  given  the  opportunity  to  approve  contract 
plans  and  construction. 
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ESTIMATES 


10.  Estimate  of  cost.  The  cost  estimate  for  the  Bushy  Park  monitor¬ 
ing  system  is  based  on  prices  quoted  by  a  prominent  manufacturer. 

The  figures  quoted  were  for  monitoring  units  which  would  provide  the 
data  desired.  The  following  Table  2  presents  the  total  project  Per¬ 
manent  Operating  Equipment  (Cost  Account  20)  detailed  cost  estimate 
updated  from  GDM  Supplement  No.  1,  p.  30,  and  including  the  Bushy 
Park  protection  features  discussed  in  this  report.  The  total  initial 
cost  of  the  protection  features  is  $326,000.  Total  annual  operation 
and  maintenance  cost  is  $26,000. 

11.  Project  Economics.  The  revised  project  economic  formulation 
updated  to  October  1975  price  levels  and  including  costs  for  the  pro¬ 
tection  features  proposed  in  this  report  shows  Annual  Benefits  of 
$6,984,000,  Annual  Costs  of  $4,957,000  and  Benefit  to  Cost  Ration  of 
2.4.  The  following  Table  3  presents  a  breakdown  of  the  updated  pro¬ 
ject  economics.  Power  values  are  based  on  the  draft  Corps/SCPSA 
agreement  dated  2  Dec  1975-  Final  computations  will  depend  on  pro¬ 
visions  and  values  of  consummated  agreement. 

CONCLUSIONS 

12.  Conclusion.  As  a  result  of  the  comments  in  the  indorsement  to 
the  report  referenced  in  paragraph  3  above  (including  the  draft  reply 
to  Senator  Thurmond  inclosed  with  the  3rd  Indorsement),  it  is  pre¬ 
sumed  that  the  District  has  been  given  authority  to  include  corrective 
actions  indicated  by  the  requests  of  local  officials  described  in  sub- 
paragraphs  6a  and  6b,  above  as  project  requirements.  The  corrective 
action  involving  the  emergency  flow  facility  at  Pinopolis  Hydro  Plant 
as  described  herein  is  proposed  as  a  project  requirement. 

13.  Recommendation:  It  is  recommended  that  (1)  the  proposed  pro¬ 
tective  features  for  Bushy  Park  be  adopted  as  part  of  the  project 
plan  and  (2)  the  information  presented  in  this  supplement  be  used  as 
a  basis  for  developing  appropriate  detail  design  preparatory  to  con¬ 
struction  of  the  proposed  items. 
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Table  2 

COOPER  RIVER  REDIVERSION  PROJECT 
HYDRO  PLAN 

COOPER  RIVER  SALINITY  CONTROL 

DETAILED  COST  ESTIMATE 
(October  1975  price  levels) 


Cost 

Account 


Feature 


Unit  Total 

Unit  Quantity  Cost  Cost 


20.  PERMANENT  OPERATING  EQUIPMENT 

.1  Monitoring  system 


Equipment 


Monitor 

Ea. 

4 

$15,000  $60,000 

Telemeter  system 

Ea. 

2 

12,000  24,000 

Monitor  shelter 

Ea. 

4 

3,000  12,000 

Land  lease 

LS 

Job 

5,000 

Subtotal  direct  costs 

$101,000 

Contingencies,  25% 

25,000 

Total  Cost 

$126,000 

.2  Emergency  flow  facility 

Emergency  gate 

Ea. 

1 

$96,000  $  96,000 

Concrete  slab 

LS 

Job 

24,000 

Rehabilitate  existing  gantry  crane 

LS 

Job 

40,000 

Subtotal  direct  cost 

$160,000 

Contingencies,  25% 

40,000 

Total  cost 

$200,000 

.3  Miscellaneous  (from  Table  4  GDM 

Suppl  No.  1,  Oct.  '73) 

LS 

Job 

$139.000 

Subtotal 

$139,000 

Contingencies,  15% 

20,000 

Total  cost 

$159,000 

Account  20.  total 

$485,000 

Monitoring  system  operation 

LS 

Job 

$  6,000 

(52  man-days  for  GS-9  per  year) 

Monitoring  system  maintenance 

LS 

Job 

20,000 

Total  annual  OSM  cost 

$  26,000 

7 


Rev.  2  Sep  77 


Table  3 

COOPER  RIVER  REDIVERSION  PROJECT 
UP-DATED  PROJECT  ECONOMICS 
3  FEBRUARY  1976 

(OCTOBER  1975  PRICE  LEVEL) 


NOTE:  This  table  reflects 
economic  effect  of  values 
in  the  SCPSA  agreement 
draft  dated  2  Dec  1975. 

The  final  computations 
will  depend  on  provisions 
and  values  of  consummated 
agreement. 

Annual  Benefits:  (26  November  1975  DTO) 

Reduction  in  Harbor  Maintenance 

Benefits  to  Commercial  Shipping 

Reduction  in  Maintenance  Cost 
of  Navy  Faci l i t ies 

Net  Fish  and  Wildlife  Effects 

Redevelopment  Benefits 

Total  Annual  Benefits 


Annual  Charges: 

0  &  M  Costs: 

Proj ect 

Monitoring  System 


Project  Cost  Interest  and 

Amortization  @  3b%  for  50  yrs. 
with  Interest  During  Construction 

Power  Deficit: 

84,000  kw  @  $13-65/kw 

110,000,000  kwh  @  12.35  mills/kwh 

Future  Unit 

Monitoring  System 

Emergency  Flow  structure  @  Pinopolis  Dam 
Total  Annual  Cost 

(with  interest  during  construction) 
Benefit-Cost  Ratio: 


$6,242,000 

158,000 

78,000 

266,000 

240,000 

$6,984,000 


Benefits  (Annual! 


$  641 ,600 
26,000 


3,922,326 

-1,146,600 

1,358,500 

143,200 

5,000 

8,000 

4,957,000 
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SUPPLEMENT  NO.  2 

DESIGN  MEMORANDUM  NO.  1 
GENERAL  DESIGN 

COOPER  RIVER  REDIVERSION  PROJECT 
LAKE  MOULTRIE  &  SANTEE  RIVER 
SOUTH  CAROLINA 


BUSHY  PARK 
WATER  SUPPLY  TESTS 


U.  S.  ARMY  ENGINEER  DISTRICT,  CHARLESTON 
CORPS  OF  ENGINEERS 
CHARLESTON,  SOUTH  CAROLINA 

PREPARED  BY 

U.  S.  ARMY  WATERWAYS  EXPERIMENT  STATION 
CORPS  OF  ENGINEERS 
VICKSBURG,  MISSISSIPPI 
MARCH  1976 


CONVERSION  FACTORS,  U.  S.  CUSTOMARY  TO  METRIC  (SI) 

UNITS  OF  MEASUREMENT 

U.  S.  customary  units  of  measurement  used  in  this  report  can  be  converted 
to  metric  (SI)  units  as  follows: 


To  Obtain 


inches 

2.54 

centimetres 

feet. 

0.3048 

metres 

miles  (U.  S.  statute) 

1.609344 

kilometres 

square  feet 

0.092903 

square  metres 

square  miles  (U.  S.  statute) 

2.58999 

square  kilometres 

cubic  yai'ds 

0.764555 

cubic  metres 

feet  per  second 

0.3048 

metres  per  second 

cubic  feet  per  second 

0.02831685 

cubic  metres  per  second 

Figure  1.  Vicinity  map 


COOPER  RIVER  REDIVERSION  PROJECT 


BUSHY  PARK  WATER  SUPPLY  TESTS 


Hydraulic  Model  Investigation 


PART  I:  INTRODUCTION 

The  Prototype 

1.  Charleston  Harbor,  an  important  South  Carolina  seaport,  is 
located  on  the  Atlantic  Coast  about  110  miles*  southwest  of  the  North 
Carolina-South  Carolina  state  line,  and  is  formed  by  the  junction  of  the 
Ashley,  Wando,  and  Cooper  Rivers  as  shown  in  Figure  1.  Prior  to  1940, 
the  estuary  had  a  drainage  area  of  about  1400  square  miles,  and  the 
average  freshwater  inflow  from  all  tributaries  was  on  the  order  of  415  cfs 
(261  cfs  from  Ashley  River,  82  cfs  from  Wando,  and  72  cfs  from  Cooper 
River).  The  estuary  was  of  the  homogeneous  type,  being  almost  entirely 
salt  water.  Construction  of  the  Santee-Cooper  Hydroelectric  Project  was 
begun  in  1940  and  completed  in  1942  and  included  a  dam  in  the  West  Branch 
of  the  Cooper  River  at  Pinopolis,  SC,  and  diversion  of  Santee  River  flow 
thi-ough  the  Pinopolis  power  plant  into  the  West  Branch  of  the  Cooper 
River.  The  drainage  area  of  the  Charleston  estuary  was  thus  increased 
to  about  16,000  square  miles,  and  the  average  annual  freshwater  inflow  of 
the  Cooper  River  was  increased  from  72  cfs  to  about  15,000  cfs.  The 
estuary  was  changed  to  a  partially  mixed  type,  and  density  currents  became 
a  controlling  factor  with  respect  to  shoaling  in  the  harbor.  Prior  to 
completion  of  the  Santee-Cooper  power  project,  maintenance  dredging  in 
Charleston  Harbor  averaged  about  180,000  cu  yd  per  year.  Since  com¬ 
pletion  of  the  project,  annual  maintenance  requirements  in  the  navigation 
channels  steadily  increased  up  to  10,000,000  cu  yd  at  the  present  time. 

The  results  of  previous  studies  indicated  that  rediversion  of  a  major 
portion  of  the  Santee  River  flow  from  Cooper  River  back  to  the  Santee 


A  table  of  factors  for  converting  U.  S.  customary  units  of  measure¬ 
ment  to  metric  (SI)  units  is  presented  on  page  3. 


•  •  • 


River  is  the  best  way  to  obtain  a  substantial  reduction  in  maintenance 
dredging  in  Charleston  Harbor.  However,  continuation  of  as  much  flow  as 
possible  through  Pinopolis  was  considered  desirable  to  minimize  change  to 
the  Cooper  River  and  harbor  environment  and  to  accommodate  downstream 
needs  of  Bushy  Park  Reservoir  at  mile  43  and  the  Jefferies  Steam  Electric 
Generating  Plant  just  below  Pinopolis.  The  existing  Cooper  River  Federal 
navigation  channel  and  the  portion  maintained  by  the  Navy  have  project 
depths  of  -35  ft  mlw*. 


Purpose  of  Model  Study 

2.  The  purpose  of  the  model  study  was  to  determine  the  effects  on 
tidal  heights,  current  velocities,  and  salinities  of  various  weekly 
hydrographs  at  Pinopolis  which  could  result  from  the  proposed  rediversion 
project.  The  existing  hydrograph  has  a  weekly  average  flow  of  15,600  cfs. 
Five  suggested  rediversion  schedules  were  tested,  including  three  with 
a  weekly  average  flow  of  3000  cfs  and  two  with  a  weekly  average  flow  of 
3500  cfs. 


* 


In  this  report,  mlw  refers  to  mean  low  water  for  the  Custom  House 
tide  gage  located  on  the  Charleston  waterfront  (gage  CR2  as  shown  in 
Plate  2) . 


PART  II:  Till:  MODEL 


Description 

3.  The  Charleston  Harbor  model  reproduced  the  entire  tidal  portions 
of  the  Ashley,  Cooper,  and  Wando  Rivers  and  a  portion  of  the  Atlantic 
Ocean  within  the  limits  shown  in  Plate  1.  The  Ashley  and  Wando  Rivers 
and  the  East  Branch  of  the  Cooper  were  reproduced  to  correct  lengths  and 
cross  sections,  but,  in  order  to  conserve  space,  were  realigned  to  con¬ 
form  to  the  general  alignment  of  the  Cooper  River. 

4.  The  model  was  constructed  to  linear  scale  ratios,  model  to 
prototype,  of  1:2000  horizontally  and  1:100  vertically.  These  scale  ratios 
fixed  the  following  model-to-prototype  relations:  slope,  20:1;  velocity, 
1:10;  time,  1:200;  discharge,  1:2,000,000;  and  volume,  1:400,000,000.  The 
salinity  scale  ratio  was  1:1,  and  the  model  ocean  supply  was  maintained 

at  a  salinity  of  30,000  parts  per  million  (ppm)  total  salts.  One  prototype 
tidal  cycle  of  12  hr  and  25  min  was  reproduced  in  the  model  in  3.725  min. 
The  model  was  approximately  137  ft  long,  46  ft  wide  at  the  widest  point, 
and  covered  an  area  of  about  3600  sq  ft.  It  was  constructed  within  a 
shelter  to  protect  it  from  the  weather  and  to  permit  uninterrupted 
operation. 


Model  Appurtenances 

5.  The  model  was  equipped  with  the  necessary  appurtenances  to 
reproduce  and  measure  all  pertinent  phenomena  such  as  tidal  elevations, 
saltwater  concentrations,  current  velocities,  freshwater  inflows,  and 
dye  concentrations.  Apparatus  used  in  connection  with  the  reproduction 
and  measurement  of  these  phenomena  included  an  automatic  tide  generator 
and  recorder,  tide  gages,  conductivity  (salinity)  meters,  chemical 
titration  equipment,  current  velocity  meters,  freshwater  inflow  measuring 
devices,  skimming  and  measuring  weirs,  and  fluorometers  for  dye  concen¬ 
tration  determinations. 


Tide  generator  and  recorder 

6.  The  reproduction  of  tidal  action  in  the  model  was  accomplished 
by  means  of  a  tide  generator,  located  in  the  model  ocean,  which  main¬ 
tained  a  differential  between  a  pumped  inflow  of  salt  water  to  the  model 
and  a  gravity  return  flow  to  the  supply  sump  as  required  to  reproduce  all 
characteristics  of  the  prototype  tides  at  the  ocean  control  tide  gage. 

A  schematic  drawing  of  the  operation  of  this  system  is  presented  in 
Figure  2. 

Tide  gages 

7.  Automatic  water  surface  transmitters  were  installed  at  the 
locations  shown  in  Plate  2.  Brush  recorders  were  used  to  record  the 
tidal  elevations  throughout  the  model.  Portable  point  gages  were  used 
to  measure  tidal  elevations  at  special  points  of  interest. 

Salinity  meters 

8.  All  salinity  concentrations  of  samples  taken  from  the  model 
throughout  the  various  tests  with  a  concentration  in  excess  of  about  1.0 
parts  per  thousand  (ppt)  were  determined  by  use  of  salinity  meters  con¬ 
sisting  primarily  of  conductivity  cells  especially  built  and  calibrated 
for  this  purpose.  The  salinity  meter  is  shown  in  Figure  3.  One  cell  was 
used  for  salinities  between  1.0  and  1.5  ppt;  a  second  cell  covered  the 
range  from  1.5  up  to  about  20.0  ppt;  while  a  third  cell  was  used  for 
values  greater  than  20.0  ppt.  The  accuracy  of  the  salinity  meters  is 

+_  2  percent  of  full  scale  above  1.0  ppt.  The  values  were  determined  by 
chemical  titration  when  concentrations  were  less  than  about  1.0  ppt. 
Chemical  titration  equipment 

9.  This  method  of  determining  salinity  concentration  was  used 
primarily  to  determine  the  salinity  concentrations  in  critical  areas 
known  to  be  less  than  1.0  ppt,  for  periodic  calibration  checks  of  the 
salinity  meters,  and  to  insure  that  a  constant  source  salinity  was 
maintained  in  the  ocean  supply  sump.  The  titration  equipment  consisted 
of  a  graduated  burette  for  measuring  the  volume  of  silver  nitrate 
required  to  precipitate  the  salt,  pipettes  for  measuring  the  volume  of 


each  sample,  sample  jars  in  which  to  perform  the  titration,  a  supply  of 


Figure  2.  Schematic  diagram  of  a  typical  tide  generating  system 


cell  #2ra!,:  ;-  :  tyi i cell  * 


silver  nitrate,  and  a  quantity  of  potassium  chromate  for  use  as  an  end¬ 
point  indicator  in  the  titration  process.  The  method  consisted  of  adding 
a  known  concentration  of  silver  nitrate  solution  to  a  known  volume  of 
the  model  salinity  sample;  the  amount  of  silver  nitrate  required  to  pre¬ 
cipitate  the  salt  contained  in  the  sample  was  then  converted  to  salinity 
in  parts  per  thousand.  The  accuracy  of  the  titration  process  was  within 

+0 . 1  ppt . 

Current  velocity  meters 

10.  Current  velocity  measurements  were  obtained  with  miniature 
Price-type  current  meters  (Figure  4).  The  five  meter  cups,  constructed 
of  either  a  light  plastic  or  a  metal  material,  were  approximately  0.04  ft 
(4.0  ft  prototype)  in  diameter  and  were  mounted  on  a  horizontal  wheel 
0.09  ft  in  diameter;  the  center  of  the  cups  was  0.05  ft  (5.0  ft  prototype) 
from  the  bottom  of  the  frame.  The  meters  were  calibrated  frequently  to 
ensure  accurate  operation  and  were  capable  of  measuring  actual  velocities 
as  low  as  0.03  fps  -(0.3  fps  prototype). 

Freshwater  inflow  measuring  devices 

11.  All  rivers  with  freshwater  inflows  were  equipped  with  a  constant 
head  tank  and  either  rotometers  or  Van  Leer  weirs  for  precise  measurements 
of  the  respective  flows.  The  Cooper  River  control  at  Pinopolis  was 
equipped  with  a  quick-opening  valve  to  make  it  possible  to  simulate  the 
flow  changes  dictated  by  the  power-generating  schedule  being  tested. 
Skimming  weir 

12.  A  portion  of  the  mixed  salt  water  and  fresh  water  that  accumu¬ 
lated  in  the  model  ocean  had  to  be  wasted  in  order  to  maintain  a  constant 
volume.  This  was  accomplished  by  means  of  a  skimming  weir  that  removed 

a  quantity  of  water  equal  to  the  total  of  the  freshwater  inflows.  Precise 
measurement  of  the  discharge  over  the  skimming  weir  was  made  by  means  of 
a  Van  Leer  weir. 

Limitations  of  the  accuracy  of  model  measurements 

13.  Measurements  of  tidal  elevations  in  the  model  were  made  with 
point  gages  graduated  to  0.001  ft,  or  0.1  ft  prototype,  and  with  automatic 


11 


water-level  transmitters,  also  graduated  to  0.1  ft  prototype.  The  limita¬ 
tions  of  the  current  velocity  meters  used  in  the  model  were  mainly  due  to 
the  size  of  the  meter  with  respect  to  the  1:2000  horizontal  scale  to  which 
the  model  was  constructed.  The  horizontal  spread  of  the  entire  meter  cup 
wheel  was  about  0.11  ft  in  the  model,  which  represents  about  220  ft  in 
the  prototype,  as  compared  with  a  horizontal  distance  of  about  1.0  ft  for 
prototype  meters.  The  height  of  the  meter  cup  was  about  0.04  ft  (4.0  ft 
prototype)  as  compared  with  only  a  few  inches  in  prototype  meters.  The 
center  line  of  the  meter  cup  was  about  0.05  ft  above  the  bottom  of  the 
frame;  therefore,  bottom  velocity  measurements  in  the  model  were 
actually  obtained  at  a  point  5.0  ft  (prototype)  above  the  bottom, 
instead  of  about  2.0  ft  above  the  bottom  as  usually  obtained  in  prototype 
velocity  measurements.  The  model  velocities  were  determined  by  counting 
the  number  of  revolutions  of  one  meter  cup  in  a  10-sec  interval,  which 
represented  a  period  of  about  33  min  prototype,  as  compared  with  about 
1-min  observations  in  the  prototype.  Three  or  more  model  observations 
were  averaged  in  an  attempt  to  obtain  the  best  data  possible.  In  a 
physical  model  constructed  to  a  1 : 2000-horizontal  scale,  the  critical 
feature  in  obtaining  truly  comparable  base  and  plan  test  current  measure¬ 
ments  lies  in  the  technicians'  ability  to  locate  the  meter  at  exactly 
the  same  position  in  the  cross  section  each  time  measurements  are  made. 
Horizontal  errors  in  meter  location  in  the  order  of  0.01  to  0.05  ft  can 
result  in  large  velocity  differences,  particularly  in  a  narrow,  sinuous 
channel  such  as  Cooper  River.  This  should  be  kept  in  mind  when  comparing 
corresponding  velocity  measurements. 


PART  III:  TESTS  AND  RESULTS 


14.  Tests  were  conducted  for  six  freshwater  flow  conditions  at 
Pinopolis  with  the  existing  35-  by  600-ft  Cooper  River  navigation  channel. 
Freshwater  inflows  for  the  Ashley  and  Wando  Rivers  remained  constant  for 
all  tests  at  261  cfs  and  82  cfs,  respectively.  All  tests  were  conducted 
with  a  continuous  reproduction  of  an  average  spring  tide  having  a  range 
of  approximately  6.0  ft  at  Custom  House  (HW  elevation  =  6.3  ft;  LW  eleva¬ 
tion  =  0.3  ft).  The  model  was  operated  with  an  ocean  source  salinity  of 
30,000  ppm. 

15.  For  all  tests,  a  combined  withdrawal  of  1150  cfs  was  pumped 
from  Bushy  Park  Reservoir  to  simulate  water  usage  by  Charleston  and 
industries  located  in  the  Industrial  Park.  Of  the  total  withdrawal, 

200  cfs  was  for  the  Charleston  Public  Works  and  was  returned  to  the 
estuary  at  the  City  of  Charleston  at  approximately  the  mouth  of  the 
Ashley  River.  A  second  200  cfs,  withdrawn  for  the  Vernona  Plant,  was 
returned  to  the  Cooper  River  at  approximately  mile  29.  The  withdrawal 
for  the  South  Carolina  Electric  and  Gas  plant  amounted  to  750  cfs  and 
was  returned  to  the  Cooper  River  at  approximately  mile  33.  The  locations 
of  the  various  intakes  and  outfalls  are  shown  in  Plate  1. 

16.  Maps  showing  the  locations  of  the  tide,  salinity,  and  velocity 
stations  are  shown  in  Plates  2  and  3.  For  all  tests  the  model  was  operated 
until  stable  salinity  conditions  were  obtained  before  any  reported  data 
were  taken.  This  was  achieved  by  operating  the  model  with  a  constant 
freshwater  inflow  for  a  period  of  approximately  60  tidal  cycles,  or 

until  the  model  consistently  reproduced  the  hydraulic  and  salinity 
phenomena  with  respect  to  location  and  phase  of  the  tidal  cycle.  The 
proposed  weekly  hydrograph  was  then  started  and  continued  throughout  the 
remainder  of  the  test. 

17.  The  only  differences  between  tests  are  the  changes  in  daily 
Pinopolis  releases  dictated  by  the  six  weekly  hydrographs  that  were 
reproduced.  For  the  first  test,  a  modification  of  the  existing  Cooper 
River  average  daily  inflow  which  averaged  15,600  cfs  for  the  week 


(Schedule  A)  was  reproduced.  The  model  hydrograph  is  shown  in  Columns 
"M"  of  Table  1  along  with  corresponding  prototype  values  listed  in 
Columns  "P."  Inspection  of  the  hourly  prototype  flows  shows  that  several 
significant  flow  changes  occur  each  day.  The  flow  changes  result  from 
variations  in  the  demand  for  electricity.  Detailed  reproduction  of  such 
a  daily  hydrograph  in  the  model  was  not  practical  due  to  the  time  scale 
of  the  model;  therefore,  the  simplified  hydrograph  shown  in  Columns  "M" 
of  Table  1  was  used  for  the  model  tests.  The  model  values  were  obtained 
by  averaging  the  periods  of  relatively  uniform  discharges  shown  in 
Columns  "P"  of  Table  1. 

18.  For  the  second  test,  the  proposed  Cooper  River  rediversion 
weekly  hydrograph  shown  in  Table  2  (Schedule  B)  was  repi'oduced.  The 
proposed  flows  consisted  of  sustained  flows  of  1325  cfs  each  Sunday, 
with  sustained  flows  of  5279  cfs  for  the  remaining  six  days  of  the  week. 
The  average  inflow  for  the  week  was  3000  cfs. 

19.  The  third  test  was  conducted  with  the  proposed  Cooper  River 
rediversion  weekly  hydrograph  shown  in  Table  3  (Schedule  C) .  This  hydro¬ 
graph  invited  maximum  upstream  intrusion  of  the  salinity  front  during  a 
generating  week.  The  proposed  flows  consisted  of  zero  flow  for  the  72-hr 
period  from  midnight  Saturday  to  midnight  Tuesday  and  a  daily  average 
flow  of  5250  cfs  for  the  remaining  four  days  of  the  week.  Schedule  C 
also  resulted  in  an  average  inflow  of  3000  cfs  for  the  week. 

20.  The  fourth  test  was  conducted  with  the  proposed  Cooper  River 
rediversion  weekly  hydrograph  shown  in  Table  4  (Schedule  D) .  This  hydro¬ 
graph  involved  a  sustained  flow  of  1200  cfs  for  72  hours  followed  by  a 
daily  average  flow  of  4350  cfs  for  the  remaining  four  days  of  the  week. 
Schedule  D  resulted  in  an  average  weekly  inflow  of  3000  cfs. 

21.  The  fifth  test  was  conducted  with  the  proposed  Cooper  River 
rediversion  weekly  hydrograph  shown  in  Table  5  (Schedule  C) .  This  hydro¬ 
graph  was  similar  to  Schedule  C  described  in  paragraph  19,  except  that 
the  average  weekly  flow  was  increased  from  3000  cfs  to  3500  cfs.  This 
was  accomplished  by  decreasing  the  period  of  zero  flow  from  72  hours 

to  69  hours,  releasing  28,500  cfs  for  the  following  3-hr  period,  and 


releasing  a  daily  average  flow  of  5250  cfs  for  the  remaining  four  days 
of  the  week. 

22.  The  sixth  test  was  conducted  with  the  proposed  Cooper  River 
rediversion  weekly  hydrograph  shown  in  Table  6  (Schedule  BM) .  It  was 
desired  to  increase  Schedule  B's  weekly  average  flow  from  3000  cfs  to 
3500  cfs.  This  was  accomplished  by  reproducing  the  same  sustained 
1325-cfs  flow  each  Sunday  but  increasing  the  sustained  flow  for  the 
remaining  six  days  of  the  week  from  3279  to  3862  cfs. 

Tides 

23.  The  locations  of  the  17  tide  gage  stations  are  shown  in 
Plate  2.  Hourly  tidal  heights  were  measured  for  each  station  for  14 
tidal  cycles  for  the  hydrographs  of  Schedules  A,  B,  C,  D,  and  E.  The 
tidal  curves  shown  in  Plates  4-15  are  the  average  curves  measured  over 
the  14  cycles  at  each  tide  station  with  the  exception  of  the  tidal 
curves  of  Schedule  BM.  The  tidal  curves  for  Schedule  BM  are  for  a  sus¬ 
tained  flow  of  3500  cfs.  This  was  necessary  because  of  operational 
problems  with  the  automatic  tide  gages.  Because  these  problems  could 
not  be  resolved,  it  was  necessary  to  use  point  gages  for  the  Schedule 
BM  tide  measurements.  Since  neither  the  time  nor  personnel  required 
were  available  to  make  manual  tide  measurements  at  all  gages  throughout 
the  14-cycle  period,  it  was  necessary  to  simplify  the  measurement  pro¬ 
cedure  by  introducing  a  constant  freshwater  inflow.  Because  the  tide 
measurements  for  Schedule  B  did  not  exhibit  marked  variations  throughout 
the  weekly  cycle,  this  procedure  was  determined  to  be  a  reasonable 
approximation. 

24.  The  effects  of  the  3000-cfs  rediversion  hydrographs  on  the 
seven-day  average  of  the  tidal  heights  throughout  the  estuary  are  shown 
by  comparisons  of  the  existing  Schedule  A  weekly  hydrograph  and  the 
rediversion  Schedules  B,  C,  and  D.  Examination  of  Plates  4-9  shows 
little  or  no  change  at  the  downstream  Cooper  River  stations  (CR2,  CR3, 
and  CR4) .  The  data  from  the  upstream  Cooper  River  stations  (CR5,  CR6, 
CR7,  and  CR8)  show  progressively  more  pronounced  decreases  in  water 
surface  elevations  due  to  the  reduced  flow  of  Schedules  B,  C,  and  D. 


The  mean  water  level  at  CR5  decreased  about  0.3  ft,  while  the  levels  for 
CR6,  CR7,  and  CR8  decreased  approximately  0.7,  1.2,  and  2.0  ft,  respec¬ 
tively.  Water  surface  elevations  for  Stations  BR1  and  BR2,  in  Back  River 
Reservoir,  were  lowered  approximately  0.7  ft  after  rediversion,  while  the 
tide  range  in  the  reservoir  was  unchanged.  Tide  heights  after  rediversion 
in  the  upper  end  of  the  East  Branch  of  the  Cooper  River  (EC1)  were  lowered 
about  1.4  ft  at  high  water  and  by  varying  amounts  at  low  water  with  the 
Schedule  B  test  being  most  pronounced.  The  Wando  River  (Stations  WR1 , 

WR2,  and  WR3)  ,  the  Ashley  River  (Stations  AR1  and  AR2) ,  and  Clouter 
Creek  (Station  CC1)  experienced  changes  which  were  generally  less  than 
0.3  ft  as  a  result  of  the  reduced  flow  necessitated  by  the  rediversion. 

25.  The  effects  of  the  3500-cfs  rediversion  hydrographs  on  tidal 
heights  throughout  the  estuary  are  shown  by  comparisons  of  the  existing 
Schedule  A  weekly  hydrograph  and  the  rediversion  Schedules  E  and  BM. 
Examination  of  the  comparative  curves  shown  in  Plates  10-15  shows  basically 
the  same  effects  fo.r  Schedules  E  and  BM  as  were  noted  and  described  for 
Schedules  B,  C,  and  D.  There  was  little  or  no  change  in  the  lower  portion 
of  the  Cooper  River,  as  indicated  by  measurements  at  gages  CR2,  CR3,  and 
CR4.  The  data  from  the  upstream  Cooper  River  Stations  CR5,  CR6,  CR7 , 
and  CR8  show  a  progressively  more  pronounced  decrease  in  water  surface 
elevations  for  both  Schedules  E  and  BM  of  approximately  0.4,  0.8,  1.2, 
and  2.0  ft,  respectively.  Water  levels  at  Station  EC1  in  the  upper  end 
of  the  East  Branch  of  the  Cooper  River  decreased  about  1.0  ft  after 
rediversion.  Water  surface  elevations  in  Back  River  Reservoir  were 
lowered  an  average  of  approximately  0.8  ft  for  Schedule  E  and  approxi¬ 
mately  1.2  ft  for  Schedule  BM.  Changes  in  the  Wando  River  (Stations 
WR1,  WR2,  and  WR3) ,  the  Ashley  River  (Stations  AR1  and  AR2) ,  and  Clouter 
Creek  (Station  CC1)  were  generally  less  than  0.4  ft.  Differences  on 
the  order  of  about  0. 3-0.4  ft  exist  between  the  results  of  Schedules  E 
and  BM  at  a  few  stations,  notably  CR4,  CR5,  WR1,  BR1,  BR2,  and  AR1. 

These  differences  are  probably  due  to  the  differences  between  taking  data 
during  reproduction  of  the  Schedule  E  hydrograph  and  during  a  sustained 
flow  which  was  substituted  for  Schedule  BM  as  mentioned  previously. 
Therefore,  these  differences  are  not  considered  to  be  significant. 


26.  In  general,  the  reduction  of  the  mean  Cooper  River  freshwater 
discharge  from  15,600  cfs  to  3000  cfs  or  3500  cfs  will  result  in  a 
lowering  of  the  tidal  levels  throughout  the  upstream  portions  of  the 
Cooper  River  only. 

27.  Maximum  and  minimum  tide  heights  at  six  selected  stations  (CR5, 
CR6,  CR7,  CR8,  BR1,  and  BR2)  located  either  in  upper  Cooper  River  or  in 
Back  River  Reservoir  for  Schedules  A-E  are  shown  in  Plates  16-45.  Each 
plate  shows  the  inverted  weekly  hydrograph  (both  prototype  and  model) 
along  with  the  corresponding  water  surface  levels  at  the  various  locations. 

28.  Plates  16-21  show  maximum  and  minimum  tide  heights  in  upper 
reaches  of  the  estuary  throughout  a  week's  operation  with  Schedule  A. 

In  the  model.  Schedule  A  had  low  flows  on  Sunday  (except  from  8:00  to 
11:00  A.M. )  and  for  the  rest  of  the  week  had  flows  varying  from  1200  cfs 
to  26,585  cfs  during  each  day.  All  six  stations  showed  substantial 
decreases  in  high-  and  low-tide  levels  all  day  for  Sunday  and  Monday 
morning  and  relative  stability  throughout  the  remainder  of  the  week. 

At  Station  CR5,  the  influence  of  the  daily  fluctuations  of  freshwater 
inflow  on  the  differences  between  successive  high  and  low  waters  was  quite 
small.  The  influence  on  low-water  elevations  increased  progressively  at 
stations  farther  upstream,  however.  At  Station  CR5,  successive  low-water 
elevations  differed  by  about  3.5  ft.  Except  for  the  Sunday/Monday  morning 
period,  successive  high-water  elevations  at  Cooper  River  stations  varied 
by  about  0.2  ft.  The  Back  River  stations  exhibited  the  same  type  of 
weekly  fluctuations;  however,  elevations  of  successive  high  and  low  waters 
varied  by  about  0.5  ft. 

29.  Plates  22-27  show  the  maximum  and  minimum  tide  heights  in 
upper  reaches  of  the  estuary  throughout  a  week's  operation  with  the 
rediversion  Schedule  B.  In  the  model,  Schedule  B  had  a  sustained  low 
flow  of  1325  cfs  Sunday  with  a  sustained  flow  of  3250  cfs  for  the  re¬ 
maining  six  days  of  the  week.  During  this  relatively  stable  hydrcgraph, 
high-water  levels  for  the  six  stations  remained  relatively  constant 
from  cycle  to  cycle,  with  minor  overall  fluctuations.  Low-water  eleva¬ 
tions  also  remained  at  a  fairly  constant  level  during  the  week  with  the 
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greatest  overall  change,  an  increase  of  approximately  0.6  ft,  recorded 
at  Station  CR8.  Tidal  ranges  and  mean  tide  levels  remained  relatively 
constant  during  the  week  with  Schedule  B. 

30.  The  maximum  and  minimum  tide  heights  in  upper  reaches  of  the 
estuary  with  Schedule  C  arc  shown  in  Plates  28-33.  In  the  model, 

Schedule  C  had  zero  flow  for  the  first  three  days  of  the  week  followed 
by  a  sustained  flow  of  5250  cfs  for  the  remaining  four  days.  Stations 
CRS  and  CR6  experienced  a  gradual  rise  in  water  surface  elevations 
during  the  latter  part  of  the  week.  At  Stations  CR7  and  CR8  a  somewhat 
greater  rise  occurred,  especially  at  low  water,  during  the  5250-cfs  flow. 
High-water  elevations  increased  about  0.6  ft  and  0.4  ft,  while  low-water 
elevations  increased  about  1.1  and  1.3  ft  at  Stations  CR7  and  CR8, 
respectively.  Tide  ranges  were  relatively  unchanged  throughout  the  week 
except  at  Stations  CR7  and  CR8.  The  tidal  range  at  Station  CR7  decreased 
from  about  3.3  ft  on  Monday  to  about  2.9  ft  during  the  latter  part  of 
the  week,  while  at  Station  CR8  the  tide  range  decreased  from  about  2.5 

ft  to  about  1.6  ft.  In  Back  River  Reservoir  at  Stations  BR1  and  BR2 , 
a  gradual  rise  in  water  surface  elevation  occurred  as  the  week  progressed 
with  little  or  no  variation  in  tidal  ranges  as  shown  in  Plates  32  and  33. 

31.  The  maximum  and  minimum  tide  heights  in  upper  reaches  of  the 
estuary  with  Schedule  D  are  shown  in  Plates  34-39.  In  the  model. 

Schedule  D  had  1200-cfs  flow  during  the  three-day  period  from  Sunday 
through  Tuesday  with  the  remaining  four  days  regulated  at  4350  cfs. 

At  Station  CR5  in  Cooper  River  the  Schedule  D  hydrograph  caused  minimal 
change  in  the  water  level.  A  gradual  increase  in  the  tide  level  occurred 
at  Station  CR6  during  the  4350-cfs  flow  period,  with  an  associated 
decrease  in  tidal  range  of  about  0.2  ft.  The  increase  in  water  surface 
elevations  was  more  pronounced  at  Stations  CR7  and  CRS,  with  approxi¬ 
mately  0.2-  to  0.4-ft-range  reductions  occurring  during  the  high-flow 
period  of  the  hydrograph.  In  Back  River  Reservoir  at  Stations  BR1  ar.d 
BR2  a  slight,  gradual  rise  in  wate.'  elevation  occurred  during  the  latter 
part  of  the  week  with  minimal  variation  occurring  in  tide  range  as  is 
shown  in  Plates  38  and  39. 
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32.  The.  maximum  and  minimum  tide  heights  in  upper  reaches  of  the 
estuary  with  Schedule  E  are  shown  in  Plates  40-45.  In  the  model.  Schedule 
E  had  zero  flow  during  the  first  69  hours  of  the  week  followed  by  three 
hours  of  28,500-cfs  flow,  which  is  followed  by  a  sustained  flow  of  5250 
cfs  for  the  remaining  four  days.  Maximum  and  minimum  water  levels 
remained  fairly  constant  from  Sunday  through  Tuesday  at  all  locations; 
then  a  sharp  increase  occurred  on  Wednesday  as  a  result  of  the  28,500-cfs 
release  during  the  three-hour  period  between  9:00  P.M.  and  12:00  midnight 
Tuesday.  Subsequently,  water  levels  decreased  slightly  and  remained 
constant  (but  significantly  higher  than  Sunday-Tuesday  levels)  during 

the  remainder  of  the  week.  Compared  to  Sunday-Tuesday  levels,  low-water 
peak  elevations  increased  from  about  0.3  ft  at  Station  CR5  to  about  1.4 
ft  at  Station  CR8.  Low-water  levels  during  the  latter  part  of  the  week 
were  increased  by  amounts  varying  between  about  0.2  ft  at  Station  CR5 
to  about  1.1  ft  at  Station  CR8  (compared  to  Sunday-Tuesday  levels).  High- 
water  levels  fluctuated  in  similar  fashion,  but  the  changes  were  of  a 
lesser  magnitude.  The  tide  range  was  reduced  during  the  week  by  amounts 
varying  from  about  0.3  ft  at  Station  CR5  to  about  0.7  ft  at  Station  CR8 . 
Stations  BR1  and  BR2  in  Back  River  Reservoir  were  affected  in  the  same 
manner,  with  tide  levels  changing  approximately  0.5  ft  overall  during 
the  week. 

Current  velocities 

33.  Current  measurements  were  made  throughout  the  estuary  for 
Pinopolis  release  Schedules  A,  B,  E,  and  BM  and  at  six  selected  locations 
for  release  Schedules  C  and  D.  The  current  measurements  were  made  during 
the  last  tidal  cycles  of  sustained  high  flow  for  each  hydrograph.  Stations 
utilized  for  the  overall  survey  included  all  even-numbered  mile  stations 

in  Cooper  River  from  mile  0  to  mile  44,  mile  stations  1,  3,  5,  7,  9,  and 
13  in  Wando  River,  mile  stations  1,  3,  5,  and  9  in  Ashley  River,  and 
mile  1  in  Cloutcr  Creek.  The  six  selected  locations  occupied  during 
tests  of  Schedules  C  and  D  were  mile  1  in  Ashley  River  and  miles  30,  34, 

38,  42,  and  44  in  Cooper  River.  The  locations  of  all  current  velocity- 
stations  are  shown  in  Plate  3.  Measurements  were  made  hourly  throughout 
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a  tidal  cycle  at  surface  and  bottom  depths  for  all  conditions  tested  and 
the  results  arc  presented  in  Tables  7-46  and  in  Plates  46-85.  The  tables 
also  include  the  times  of  occurrence  and  the  values  of  maximum  flood  and 
ebb  velocities  and  the  computed  percentage  of  the  total  flow  which  is  in 
an  ebb  direction,  commonly  referred  to  as  ebb  predominance.  This  expression 
is  derived  from  a  conventional  plot  of  velocity  versus  time  over  a  tidal 
cycle  at  any  given  point.  The  areas  subtended  by  both  ebb  and  flood  por¬ 
tions  of  the  curve  arc  measured  (or  calculated)  and  summarized.  The  area 
subtended  by  the  ebb  portion  of  the  curve  is  then  divided  by  the  total 
area  to  determine  what  percentage  of  the  total  flow  is  in  the  ebb  direction. 
Predominance  values  greater  than  50  percent  indicate  that  the  net  flow  at 
the  point  of  measurement  is  in  the  downstream  or  ebb  direction.  Values 
less  than  50  percent  indicate  that  net  flow  is  in  an  upstream  or  flood 
direction.  Plots  of  surface  and  bottom  flow  predominance  along  Cooper 
River  are  presented  in  Plates  86  and  87,  respectively. 

34.  The  effects  of  rediversion  of  a  major  portion  of  the  Cooper 
River  freshwater  flow  on  current  velocities  can  be  seen  by  comparing  the 
curves  for  Schedule  A  (the  existing  15,600-cfs  average  weekly  flow  hydro¬ 
graph)  to  similar  curves  for  the  various  rediversion  release  schedules. 
Schedules  B,  E,  and  BM  generally  increased  surface  flood  velocities 
upstream  of  approximately  mile  20  in  the  Cooper  River,  but  caused  smaller 
changes  (generally  reductions)  to  surface  flood  velocities  downstream  of 
mile  20  (sec  Plates  46-68).  Throughout  Cooper  River,  surface  ebb  veloci¬ 
ties  at  over  half  the  measurement  locations  were  relatively  unchanged  by 
Schedules  B,  E,  and  BM.  At  the  locations  where  changes  in  strength  of 
ebb  velocities  were  noted,  about  half  were  increases  and  half  were 
decreases.  Schedules  B,  E,  and  BM  resulted  in  a  significant  phase  shift 
of  surface  velocities  upstream  of  about  Cooper  River  mile  30. 

35.  Schedules  B,  E ,  and  BM  significantly  increased  maximum  bottom 
flood  velocities  upstream  of  mile  20,  while  ebb  velocities  remained 
relatively  unchanged.  Maximum  bottom  ebb  velocities  were  generally 
increased  from  the  jetties  to  the  mouth  of  the  Cooper  River  (approxi¬ 
mately  miles  2  to  14);  while  above  mile  14,  ebb  velocities  in  the  Cooper 
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River  were  generally  reduced  or  unchanged  as  a  result  of  rediversion. 
Upstream  from  about  mile  30,  a  significant  phase  shift  of  bottom  veloci¬ 
ties  was  observed. 

36.  As  seen  in  Plates  86  and  87,  Schedules  B,  E,  and  BM  resulted 

in  drastic  changes  of  surface  and  bottom  flow  predominance  in  the  upstream 
portion  of  Cooper  River.  At  the  surface,  ebb  predominances  above  about 
mile  28  were  reduced  from  80-100  percent  for  Schedule  A  to  50-80  percent 
for  the  rediversion  schedules.  In  the  vicinity  of  miles  7-13,  surface 
ebb  predominances  were  reduced  from  about  65  percent  to  50-60  percent. 

At  the  bottom,  ebb  predominances  upstream  of  mile  15  were  reduced  from 
about  50-100  percent  for  Schedule  A  to  about  35-65  percent  for  the 
rediversion  schedules.  Between  about  miles  5  and  15,  bottom  ebb  predomi¬ 
nances  were  increased  about  20-50  percent  for  Schedule  A  to  about  30-60 
percent  for  rediversion  conditions.  It  can  thus  be  seen  that,  for  redi¬ 
version  conditions,  surface  and  bottom  flow  predominance  throughout  the 
length  of  Cooper  River  would  be  more  nearly  balanced  for  rediversion 
conditions  than  for  existing  conditions. 

37.  In  the  Nando  River,  overall  effects  of  the  flow  reduction  to 
conform  to  Schedules  B,  E,  or  BM  appear  to  be  minimal  (Tables  30-35). 

Random  increases  and  decreases  in  both  overall  flow  and  maximum  current 
values  occurred.  At  the  three  downstream  locations  measured,  miles  1,  3, 
and  5,  bottom  ebb  flow  predominance  increased  slightly  for  the  rediversion 
schedules. 

38.  In  the  Ashley  River,  the  overall  effect  of  the  rediversion  to 
Schedules  B,  E,  or  BM  or  surface  flow  also  appears  to  be  minimal  (Tables 
30-39) .  Surface  flow  prediminance  for  the  four  hydrographs  tested  was 

in  the  ebb  direction  and  was  generally  reduced  slightly  by  the  rediversion. 
At  bottom  depth,  random  increases  and  decreases  in  both  flow  predominance 
and  maximum  current  values  occurred. 

39.  The  measurements  in  Clouter  Creek  shew  a  general  reduction  in 
maximum  ebb  velocities,  while  the  ebb  flow  predominance  was  relatively 
unchanged  (Table  40) . 


40.  The  effects  of  Schedules  B,  C,  and  D  are  shown  in  Tables  41-46  . 
and  Plates  80-87.  In  Cooper  River,  surface  flood  velocities  were  generally 
increased  at  the  five  selected  stations,  while  the  surface  ebb  velocities 
had  slight  random  increases  or  decreases  as  a  result  of  the  rediversion 
from  Schedule  A  to  Schedules  B,  C,  or  D.  Maximum  bottom  flood  velocities 
were  increased  at  these  selected  stations,  while  bottom  ebb  velocities 
remained  generally  unchanged  or  were  slightly  reduced.  Both  surface  and 
bottom  flow  are  predominantly  ebb,  and  the  rediversion  significantly 
reduced  ebb  predominances  at  the  five  Cooper  River  stations  presented 
(Plates  86  and  87) . 

41.  At  mile  3  in  the  Wando  River,  surface  and  bottom  maximum  ebb 
velocities  were  relatively  unchanged,  while  maximum  surface  and  bottom 
flood  velocities  decreased  slightly  due  to  the  rediversion  from  Schedule  A 
to  Schedules  B,  C,  or  D  (Plate  85  and  Table  46).  Ebb  predominances  at 
both  surface  and  bottom  depths  increased  slightly,  making  the  overall 
flow  predominantly  in  the  ebb  direction. 

Salinities 

42.  Profiles  of  salinity  concentrations  in  Cooper  River  for  surface 
and  bottom  depths,  at  times  of  both  high-  and  low-water  slack,  for  the 
existing  Schedule  A  hydrograph  and  for  the  rediversion  hydrographs. 
Schedules  B,  C,  D,  E,  and  BM,  are  shown  in  Plates  88-93,  respectively. 

The  salinity  values  shown  in  the  six  plates  were  determined  by  averaging 
measurements  made  during  Tuesday  after  the  low-flow  period  of  the  weekly 
release  hydrograph  and  measurements  made  during  Saturday  after  the  high- 
flow  period.  During  the  hydrograph  week,  the  salinity  front  migrated 
slightly  farther  upstream  and  slightly  farther  downstream  than  is 
indicated  by  the  profiles  which  show  the  average  locations  during  the  week. 
Considering  the  capabilities  of  the  model  and  the  limits  of  accuracy  of 
the  salinity  measuring  equipment  and  the  variability  of  the  background 
concentrations,  the  exact  location  of  the  10-ppm  value  is  difficult  to 
define.  The  location  of  the  100-ppm  value  is  considered  to  be  accurate; 
therefore,  all  discussion  of  the  salinity  fronts  refers  to  the  location 

of  the  100-ppm  values. 


43.  The  upstream  limit  of  intrusion  (100  ppm)  of  ocean  salt 

water  (high-water  slack,  bottom)  was  at  approximately  mile  25  for  existing 
or  Schedule  A  conditions.  The  upstream  limit  of  intrusion  of  ocean  salt 
water  for  the  3000-cfs  rediversion  Schedules  B  and  D  was  at  approximately 
"The  Tee,"  mile  39;  while  for  Schedule  C,  with  zero  flow  for  72  hours, 
the  salt  front  moved  upstream  to  approximately  mile  40.5.  The  3500-cfs 
rediversion  Schedules  E  and  BM  held  the  salt  front  at  approximately  mile 
36,  or  3-1/2  miles  below  "The  Tee"  and  seven  miles  below  the  entrance 
canal  to  Back  River  Reservoir.  It  can  also  be  seen  in  Plates  88-93  that 
the  rediversion  schedules  significantly  reduced  the  degree  of  stratifi¬ 
cation  throughout  the  length  of  Cooper  River.  That  is,  surface  and  bottom 
salinities  were  more  nearly  identical  for  rediversion  conditions  than  for 
existing  conditions. 

44.  The  salinity  profiles  in  Plates  88-93  have  been  drawn  to  show 
an  upstream  limit  of  10  ppm. 

45.  Profiles  of  salinity  concentrations  in  Cooper  River  for  bottom 
depths,  at  times  of  high-water  slack,  for  the  six  schedules  tested  are 
repeated  in  Plate  94  for  direct  comparison  of  the  effects  of  each  schedule 
on  the  salinity  distribution  in  the  Cooper  River. 

46.  Salinities  were  also  measured  at  seven  locations  in  Ashley 
River,  eight  locations  in  Wando  River,  one  location  in  Cl  outer  Creek, 
and  two  locations  each  in  Back  River  Reservoir  and  in  the  East  Branch  of 
the  Cooper  River.  The  results  of  measurements  at  these  locations  at  high- 
water  slack  for  the  existing  Schedule  A  and  the  rcdiversion  Schedules  B, 

C,  D,  E,  and  BM  are  listed  in  Table  47,  and  low-water  slack  values  are 
listed  in  Table  48.  Salinities  in  the  Ashley  River  were  generally 
increased  on  the  order  of  7  to  12  ppt  as  a  result  of  the  redivcrsion. 
Salinities  in  the  Wando  River  were  generally  increased  on  the  order  of 

8  to  13  ppt.  Salinities  in  Clouter  Creek  were  also  increased  on  the  order 
of  13  to  17  ppt.  Within  the  accuracy  of  the  salinity  measuring  system, 
ocean  salt  was  not  detected  at  the  two  Back  River  Reservoir  stations  or 
in  the  lower  end  of  the  East  Branch  of  the  Cooper  River.  The  degree  of 
stratification  in  the  Ashley  and  Wando  Rivers  and  Clouter  Creek  was 
reduced  significantly  by  the  rcdiversion  schedules. 
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URT  IV:  CONCLUSIONS 


47.  Based  on  the  results  of  the  model  tests  reported  herein, 
rediversion  of  the  Cooper  River  from  an  existing  weekly  average  flow  of 
15,600  cfs  to  weekly  average  flows  of  either  5000  cfs  or  3500  cfs  had 
the  following  effects  on  tides,  currents,  and  salinities  in  the  Charleston 
estuary  for  the  existing  35-  by  600-ft  Cooper  River  navigation  channel: 

a.  Tide  ranges  and  levels  downstream  of  mile  20  in  Cooper 
River  remained  relatively  unchanged.  Tide  levels  and 
ranges  in  the  Wando  River  and  Ashley  River  were  also 
essentially  unchanged.  Mean  tide  levels  in  the  upstream 
portion  of  Cooper  River  w;re  decreased  by  amounts  varying 
between  approximately  0.3  ft  at  mile  33  to  about  2.0  ft 
at  mile  50.5.  Mean  tide  levels  in  the  East  Branch  of  the 
Cooper  River  and  in  Back  River  Reservoir  were  decreased 
approximately  1.0  ft. 

b.  Surface  flood  velocities  were  generally  increased  upstream 
of  approximately  mile  20  in  the  Cooper  River  and  were 
relatively  unchanged  downstream  of  mile  20.  Surface  ebb 
velocities  throughout  Cooper  River  were  essentially  un¬ 
changed.  Surface  velocities  upstream  of  about  mile  30 
experienced  a  significant  phase  shift. 

£.  Maximum  bottom  flood  velocities  were  significantly  increased 
upstream  of  about  mile  20,  while  velocities  downstream  of 
mile  20  remained  relatively  unchanged  in  Cooper  River. 
Maximum  bottom  ebb  velocities  were  generally  increased 
from  about  mile  2  to  mile  14,  while  upstream  of  mile  14 
velocities  were  generally  reduced  slightly  or  were  un¬ 
changed.  A  significant  phase  shift  of  bottom  velocities 
occurred  upstream  from  about  mile  36. 

d..  Predominance  of  surface  and  bottom  ebb  flow  was  drastically 
reduced  in  the  upper  reaches  of  Cooper  River.  Downstream 
of  the  mouth  of  the  Wando  River,  surface  ebb  predominance 
was  decreased  and  bottom  ebb  predominance  was  increased. 
Throughout  the  length  of  Cooper  River,  rediversion  inflows 
resulted  in  more  nearly  balanced  flow  predominance  at  both 
the  surface  and  bottom. 

£.  Changes  in  flow  conditions  in  Wando  River,  Ashley  River, 
and  Clouter  Creek  were  minimal. 


The  limit  of  the  average  intrusion  of  ocean  salt  water 
(100  ppm)  in  Cooper  River  was  moved  upstream  approximately 
10  to  15  miles  as  a  result  of  rediversion.  For  release 
schedules  averaging  3000  cfs,  the  weekly  average  limit 
of  intrusion  of  salt  water  was  located  in  the  vicinity  of 
"The  Tee"  between  river  miles  39  and  40.5.  For  schedules 
averaging  3500  cfs,  the  weekly  average  limit  of  intrusion 
of  salt  water  was  located  at  about  mile  36. 

The  degree  of  stratification  (that  is,  the  difference 
between  surface  and  bottom  salinity)  was  significantly 
reduced  throughout  the  length  of  the  Cooper  River. 

Salt  water  was  not  detected  in  the  Back  River  Reservoir 
for  any  of  the  Pinopolis  release  schedules  tested. 

Salinities  in  the  Ashley  and  Wando  Rivers  and  in  Clouter 
Creek  were  increased  by  amounts  varying  between  4  and  17 
ppt.  The  degree  of  stratification  was  also  significantly 
reduced. 


(based  or.  average  flow  for  life  of  plant) 
V.eckiy  Average  -  15,600  cfs 
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PINOPOLIS  RELEASES  AFTER  REDIVERSION 
"Zero"  flow  for  72  hours 
Weekly  Average  -  3000  cfs 
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TABLE  7. 

CHARLESTON  HARBOR  MODEL 
BUSHY  PARK  WATER  SUPPLY  TESTS 

CURRENT  VELOCITIES  FOR  PINOPOLIS  WEEKLY  RELEASE  HYDROGRAPHS 
SCHEDULES  A,  B,  E,  AND  BM 
COOPER  RIVER  MILE  00 
SURFACE 

TIME  "  SCII  ' 


HOURS 

SCH  A 

SCH  B 

SCH  E 

B-MOD 

e. 

-2 : 3 

-2.1 

•  1,8 

-1.7 

i.o 

-r.9 

-2.0 

-i.5 

-1 .6 

2.0 

-0.3 

-1.0 

-0.7 

-0.5 

3.0 

-0.6 

0.1 

-0.4 

6.1 

4.0 

-o;s 

0.1 

0.1 

fl.I 

5.0  • 

oil 

0.1 

0.1 

o.i 

4.0 

0.1 

0.1 

0.1 

o.i 

7.0 

•0 3 

e.i 

0.1 

o.i 

3,0 

•0 1 4 

-0.6 

•  0 . 5 

o.i 

9,0 

-0.5 

-6.8 

-0.9 

-0.7 

10.0 

-0  1 6 

-0.8 

•  0.9 

*0.8 

li.o 

-1 . 5 

-0,9 

•  i  •  l 

-0.8 

BOTTOH 


TIME 

SCH 

IN  HOURS 

SCH  A 

SCH  B 

SCH  E 

B-MOD 

0. 

O'.l 

•  0,4 

o7i 

6,4 

i.o 

Oil 

-6.5 

•0.3 

0.3 

2.0 

-0.5 

-0.3 

-0.7 

0.7 

3,0 

-0.5 

-6,3 

-0.7 

6.3 

4.0 

-0,3 

0.1 

-0.7 

0.1 

3.0 

-0.3 

0.1 

-0 . 5 

0.1 

4.0 

0.1 

0.1 

-0 , 3 

o.i 

7.0 

0.1 

0.1 

0.1 

0.1 

8.0 

0.1 

0.1 

0.1 

0.1 

9.0 

-0 . 3 

-0.4 

•0.3 

0.1 

10.0 

-0 . 6 

-0.5 

-0 . 5 

0.1 

li.o 

•0 . 6 

•0,5 

•0.5. 

6.5 

SURFACE 

MAXIMUM  FLOOD 

MAXIMUM  PBB 

TIME 

VELOCITY 

TIME 

VELOCITY 

EBB  PR££ 

SCH 

HOURS 

DATA 

HOURS 

DATA 

DOMINANCE 

A 

5.0 

o:i 

0. 

*2 . 3 

94.1 

B 

3.0 

Oil 

0, 

£2.1 

94.2 

E 

4.0 

0.1 

0. 

*1.8 

94.5 

BM 

3.0 

on 

0. 

6l .  7 

9i.i 

BOTTOM 

MAXIMUM  FLOOD 

MAXIMUM  FBB 

EBB  PREL 

TIME 

VELOCITY 

TIME 

VELOCITY 

SCH 

HOURS 

DATA 

HOURS 

DATA 

DOMINANCE 

A 

0. 

oil 

10,0 

-0.6 

67.9 

B 

4.0 

o:i 

10,0 

*0.5 

63.2 

E 

0. 

on 

2,0 

*0 . 7 

94.9 

BM 

2.0 

o;7 

4.0 

0.1 

6. 

Noto:  Time  is  expressed  in  hours  after  moon’s  transit  of  74th  meridian. 
Velocities  are  expressed  in  feet  per  second  prototype. 


TABLE  8 

CHARLESTON  HARBOR  MODEL 
BUSHY  PARK  WATER  SUPPLY  TESTS 

CURRENT  VELOCITIES  FOR  PINOPOLIS  WEEKLY  RELEASE  HYDROGRAPHS 
SCHEDULES  A,  B,  E,  AND  BM 
COOPER  RIVER  MILE  02 


SURFACE 


TIME 

sen 

IN  ilOURS 

sen  a 

SCH  B 

sen  E 

B-MOD 

a. 

-3.0 

•  3 , 5 

-2.7 

-1  .9 

1.0 

-1.9 

-2.0 

-1.8 

-1.2 

2.0 

-0.3 

-0.4 

•  0.7 

-6.4 

s.o 

0.1 

0.3 

0.3 

o.i 

4.0 

O'.  1 

0.5 

0.7 

6.4 

9.0 

0.3 

0.4 

0.7 

0.5 

4,0 

0.3 

0,3 

0.5 

6.3 

7.0 

0.1 

0.1 

0.3 

0.1 

a.o 

0.1 

-0.3 

•0.3 

-0.3 

9.0 

-O'.  9 

-1.2 

-l .  o 

-6.9 

10.0 

-1.5 

-2.3 

-2.2 

-1.7 

11.0 

-2.3 

-3.3 

-2.5 

-2.4 

_ BOTTOM _ 

TIME  SCII 

IN  HOURS  SCH  A  SCH  B  SCM  E  B-MOD 


0. 

-0.3 

-i  •  4 

-1.2 

-1.2 

i.o 

-0.6 

-i .  l 

-0.5 

•  0.9 

2.0 

-1.0 

-0.1 

0.5 

-6.3 

3.0 

-0.8 

0.3 

0.9 

6.9 

4.0 

0.1 

0.6 

0.9 

6.9 

9.0 

0.5 

0.3 

0.7 

0.7 

4.0 

0.1 

0.2 

0.7 

6.7 

7.0 

0.1 

0.1 

0.4 

6.4 

8.0 

0.1 

0.1 

0.1 

o.i 

9.0 

-0.3 

-0.9 

•  0 , 5 

-6.9 

10.0 

-0.5 

-1.2 

-0.9 

-6.9 

li.o 

-0.5 

-1.9 

-1.4 

-i.6 

SURFACE  • 


maximum  flood  maximum  pbb 


TIME 

VELOCITY 

TIME 

VELOCITY 

EBB  PRE¬ 

SCH 

HOURS 

OITA 

HOURS 

DATA 

DOMINANCE 

A 

5.0 

0.3 

0. 

13.0 

91.8 

0 

4.0 

0.5 

0. 

:3.5 

90.2 

E 

4.0 

0:7 

0. 

-2 , 7 

83,0 

8M 

5.0 

0:5 

11.0 

i2.4 

86.0 

BOTTOM 

maximum  flood 

MAXIMUM  F0B 

time 

VELOCITY 

TIME 

VELOCITY 

EBB  PRt» 

SCH 

HOUHS 

DATi 

HOURS 

DATA 

DOM INANCS 

A 

i.O 

015 

2.0 

;i,o 

82,6 

0 

4.0 

0:6 

11,0 

•  1.9 

80.9 

E 

3.0 

0‘.9 

li.o 

•  1.6 

55.8 

BM 

3.0 

0.9 

11,0 

.1.6 

60.3 

Time  is  expressed  in  hours  after  noon's  transit  of  74th  meridian 
Velocities  arc  expressed  ip  feet  per  second  prototype. 


TABLE  9 

CHARLESTON  HARBOR  MODEL 
BUSHY  PARK  WATER  SUPPLY  TESTS 

CURRENT  VELOCITIES  FOR  PINOPOLIS  WEEKLY  RELEASE  HYDROGRAPHS 
SCHEDULES  A,  B,  E,  AND  BM 
COOPER  RIVER  MILE  04 


SURFACE 


TIME 

SCH 

IN  if  OURS 

SCH  A 

sch  a 

SOI  £ 

|Sgl| 

d. 

-2.8 

-S.O 

-2.5 

-2.1 

i.o 

-i:2 

-1.9 

•1 . 3 

—1.3 

2.0 

0.1 

0.5 

0.8 

-6.4 

3.0 

1.4 

2.0 

2.3 

1.6 

4.0 

2.4 

2.4 

2.6 

2.4 

9.0 

2.0 

2.4 

2.4 

1.9 

4.0 

1.7 

1.7 

1.6 

i  .8 

7.0 

1.0 

i.i 

1.2 

i.o 

a.o 

0.1 

•0 . 1 

-0.3 

-0.6 

0.0 

-1.5 

-1.5 

-1.4 

-1.3 

10.0 

-2.2 

-2.5 

-2.3 

-2.1 

li.o 

-2.9 

-S.4 

•2.9 

>2.3 

BOTTOM 

TIME 

SCH 

IN  HOURS 

SCH  A 

SCH  B 

SCH  E 

.B-MOU 

0. 

-1.3 

-1.7 

-2.8 

-1.7 

i.o 

-0.3 

-0.5 

•  0.8 

-0.7 

2.0 

1.9 

i.l 

0.8 

0.8 

3.0 

2  i  3 

2.0 

1.5 

i  .5 

4.0 

2.1 

i  .7 

1.7 

1.6 

9.0 

1.8 

1.8 

1.6 

1.7 

6.0 

1.1 

1,4 

1.6 

1.4 

7.0 

0  1  8 

0.8 

0.9 

0.9 

8.0 

0.1 

0.1 

0.5 

0.4 

9.0 

-0.8 

*1 . 3 

-1.2 

-1.2 

10.0 

-1.3 

-1.7 

•l .  8 

-1  .9 

11.0 

-1 !  6 

-2.0 

-2.0 

-1.4 

SURFACE 


MAXIMUM  rLOTD  MAXIMUM  »BB 


TIME 

VELOCITY 

TIME 

VELOCITY 

EBB  PRE¬ 

SCH 

HOURS 

DATA 

H0UR9 

DATA 

DOMINANCE 

A 

4.0 

2;  4 

tl.O 

12.9 

57.3 

B 

4,0 

2:4 

11.0 

43.4 

57.1 

E 

4.0 

2.6 

li.o 

*2 ,9 

'  5l  .  4 

BM 

4.0 

2^4  ll.O 

BOTTOM 

-2.3 

55.4 

MAXIMUM  riOOD 

MAXIMUM  EBB 

EBB  PRE¬ 

TIME 

VFLOCiTY 

T  J  HE 

velocity 

SCH 

HOURS 

DATA 

hours 

DATA 

DOMINANCE 

A 

3.0 

2.3 

11.0 

-1.6 

37.1 

e 

3.0 

2:0 

11.0 

.2.0 

47.2 

E 

4.0 

1 ;  7 

0. 

•2  •  0 

49.6 

BM 

5.0 

1.7 

0. 

Si. 7 

44.3 

Time  is  expressed  in  hours  after  moon's  transit  of  74th  meridian 
Velocities  are  expressed  in  feet  per  second  prototype. 


TABLE  10 


CHARLESTON  HARBOR  MOOEL 
BUSHY  PARK  WATER  SUPPLY  TESTS 

CURRENT  VELOCITIES  FOR  PINOPOLIS  WEEKLY  RELEASE  HYOROGRAPHS 
SCHEDULES  A,  B,  £.  ANO  BM 


COOPER  RIVER  MILE  06 

SURFACE 

TIME 

IN  HOURS 

SCH  A 

sch  a 

SCH  E 

SCH 

B-MOD 

0. 

-3.0  , 

-2.4 

-2.9 

-2.9 

i.o 

-0.9 

-1.6 

-i.s 

2,0 

0.4 

b  .1 

-1.3 

1.4 

3.0 

1.6 

0.9 

1.3 

i.7 

4,0 

2.1 

i.a 

1.9 

i.9 

9,0 

•  2.0 

1.7 

1.8 

2.0 

6.0 

1.5 

1.5 

1.6 

i.6 

7.0 

0  f  6 

0.1 

0.8 

0.8 

8.0 

-0.3 

-i.6 

0.1 

0.3 

9.0 

-2.1 

-2.3 

•2.1 

-2.i 

10.0 

-3,7 

-3.1 

-3.5 

-3.9 

11.0 

-4.1 

-3.1 

-3.8 

-4.2 

BOTTOM 

TIME 

IN  HOURS 

sen  a 

SCH  B 

SCH  E 

SCH 

B-MOD 

0. 

-1.8 

-2.4 

•  2.3 

-2.3 

i.o 

-0.6 

-1.6 

•  0 . 6 

aO.Q 

2.0 

1.7 

0.1 

0.1 

b.i 

3.0 

1.9 

i.6 

1.4 

1.6 

4.0 

2 1  0 

i.6 

1.3 

i.7 

5,0 

2.3 

1.8 

1.3 

i.7 

6.0 

2.0 

i .« 

1.7 

1.9 

7.0 

1.2 

0.9 

1.1 

i  .3 

8.0 

0.2 

0.1 

0.1 

b.i 

9.0 

•1.2 

-i.6 

-1 .3 

-i.7 

10.0 

-2.2 

”2 . 6 

-3.2 

•  3.6 

11 .0 

-2.4 

-3.1 

-3,0 

-3,4 

SURFACE 


MAXIMUM  FLOOD  MAXIMUM  *99 


TIME 

VELOCITY 

TIME 

VELOCITY 

EBR  PRE¬ 

SCH 

HOURS 

D  ‘  T  A 

HOURS 

0  A  Y  A 

DOMINANCE 

A 

4,0 

2:i 

11.0 

£4.1 

6  T ,  0 

0 

4.0 

i:e 

10. 0 

£3.1 

70,1 

E 

4.0 

1.9 

ll,0 

£3.8 

68.4 

BM 

5.0 

2^0 

il.O 

£4.2 

62.3 

BOTTOM 

MAXIMUM  FLOOD 

MAXIMUM  *88 

TIME 

VELOCITY 

TIME 

VELOCITY 

EBR  PRC; 

SCH 

HOURS 

OATi 

HOURS 

DATA 

DOMINANCE 

A 

9.0 

2.3 

u.o 

£2.4 

44.4 

B 

3.0 

1,8 

11,0 

—3.1 

62.1 

E 

6,0 

1.7 

10,0 

£3.2 

61.4 

8M 

6.0 

1;9 

10,0 

£3.6 

6i.a 

Time  is  expressed  in  hours  after  morn's  transit  of  74th  meridian. 
Velocities  arc  expressed  in  feet  per  second  prototype. 


TABLE  11 

CHARLESTON  HARBOR  MODEL 
BUSHY  PARK  WATER  SUPPLY  TESTS 

CURRENT  VELOCITIES  FOR  PINOPOLIS  WEEKLY  RELEASE  HYDROGRAPHS 
SCHEDULES  A,  B,  E,  AND  BM 
COOPER  RIVER  MILE  08 

SURFACE 


TIME 

SCH 

,*  ■ 

HOURS 

SCH  A 

SCH  B 

SCH  E 

B-MOD 

4  ■ 

-2.2 

-1 . 4 

•  1.2 

•  1  •  4 

_  ‘ 

i.o 

-1  \  0 

-0.6 

-0 . 6 

-0.7 

2.0 

-0,1 

P.3 

0.1 

0.9 

3,0 

0.6 

1.2 

1.2 

i  .i 

4.0 

1.0 

i.7 

1.5 

1.7 

9.0 

1.5 

i.o 

1.6 

i.o 

4.0 

1 1  0 

1.5 

1.2 

i.i 

7.0 

o'.i 

1.2 

0.0 

1.2 

0.0 

0.1 

e  5 

0.1 

6.3 

- 

0.0 

-1.6 

-o.o 

-0.9 

-1.6 

10.0 

-2  j2 

-2.0 

-2.4 

-2.3 

li.o 

-2.2 

-i.o 

*1 . 6 

-1.0 

TIME 

SCH 

HOURS 

SCH  A 

SCH  8 

SCH  E 

B-MOD 

0. 

0.1 

-i.O 

-0.7 

•  0.0 

1.0 

-0.3 

-0.4 

0.1 

-0,3 

2.0 

0,3 

0.6 

i.i 

0.0 

3.0 

1.9 

1.0 

1.2 

i.2 

4.0 

a. :  3 

i.i 

i.2 

1.3 

9.0 

i;o 

o.o 

i.2 

i.o 

6.0 

0.9 

0.0 

1.0 

1.6 

7.0 

0.5 

6.7 

0.8 

6.0 

0,0 

0.1 

o.l 

0.1 

0.1 

0.0 

-0.5 

-0,7 

-0.9 

-o.o 

10.0 

-0,8 

-i.7 

-i.i 

-1.2 

lx  ,0 

-0.7 

-1 , 4 

-i.o 

-6 . 9 

SURFACE 


MAXIMUM  FLOOD 

MAXIMUM  BBB 

TIME 

velocity 

TIME 

VELOCITY 

EBB  PR6i 

SCH 

HOURS 

data 

HOURS 

DATA 

DOMINANCE 

A 

5.0 

1.5 

0, 

£2.2 

65.0 

B 

5.0 

iio 

10,0 

£2.0 

46.0 

E 

5,0 

1,0 

10,6 

£2.4 

52.9 

BM 

5.0 

1.8  10,0 

BOTTOM 

•  2 . 3 

49.1 

MAX! 

iMUM  FLOOD 

MAXIMUM  FBB 

TIME 

VELOC  t  TY 

time 

VELOf-.tTY 

FOR  MRfi- 

SCH 

HOURS 

DATA 

HOURS 

DATA 

DOMlNANCE 

A 

3.0 

1,9 

10,0 

£0.6 

29.4 

e 

4.0 

l!l 

10,0 

£1.7 

51.4 

E 

3,0 

1.2 

10,0 

tl.l 

37.4 

BM 

5.0 

lj4 

10.0 

£1.2 

39,2 

Note:  Time  is  expressed  in  hours  after  moon's  transit  of  74th  meridian. 
Velocities  are  expressed  in  feet  per  second  prototype. 
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TABLE  12 

CHARLESTON  HARBOR  MODEL 
BUSHY  PARK  WATER  SUPPLY  TESTS 

CURRENT  VELOCITIES  FOR  PINOPOLIS  WEEKLY  RELEASE  HYDROGRAPHS 
SCHEOULES  A,  B,  E,  AND  BM 


COOPER  RIVER 

MILE  10 

SURFACE 

TIME 

SCH 

IN  HOURS 

sen  a 

SCH  B 

SOI  E 

B-MOD 

b. 

-2.1 

-2.3 

•  1.8 

-2.0 

i.o 

-l'.'l 

-1.4 

•1 . 4 

•i  .4 

2.0 

0.1 

0.2 

0.1 

o.i 

3,0 

0‘.6 

2.1 

1.8 

i.7 

4.0 

1.9 

2.4 

1.8 

2.0 

5.0 

1 1  7 

1.4 

1.4 

1.2 

4,0 

1.4 

2.3 

0.9 

i.i 

7.0 

0.6 

1.2 

0.9 

0.7 

8,0 

O'.l 

0,3 

o.i 

o.i 

9.0 

-0.9 

-1.5 

0.1 

•i  .3 

10.0 

-214 

-2.7 

-2.3 

-2.3 

11.0 

-2;8 

-3.0 

-2.6 

•  2.6 

BOTTOM 


TIME 

SCH 

IN  HOURS 

SCH  A 

SCH  B 

SCH  E 

B-MOD 

0. 

-1.2 

-i.9 

-1.1 

-0.0 

i'.o 

0.1 

-0 , 5 

-0.5 

•  0.6 

2.0 

o  ;6 

0.6 

0.1 

o.i 

3.0 

2.4 

2.4 

1.8 

2.3 

4.0 

2.3 

2.5 

2.2 

2.3 

5.0 

2.2 

2.3 

2.0 

2.3 

6.0 

2.1 

1.8 

1.3 

1.7 

7.0 

1.9 

1.7 

1.2 

1.3 

8.0 

0,8 

0.5 

0.1 

0.1 

9,0 

0.1 

-0.8 

-0 . 8 

*0 . 8 

10,0 

-1.0 

-2.0 

•  1 . 3 

•i  •  5 

11.0 

-2.3 

-1 . 5 

•i  ,y 

*1 . 4 

SURFACE 


MAXIMUM  FLOOD  MAXIMUM  F8R 


TIME 

VELOCITT 

TIME 

VELOCITT 

EBB  PRE¬ 

SCH 

HOURS 

DATA 

HOURS 

□  AfA 

DOMINANCE 

A 

4.0 

1.9 

11. 0 

-2.8 

60.9 

B 

4.0 

274 

11,0 

-3,0 

54.* 

E 

3.0 

178 

il  ,0 

-2.6 

'  56.1 

BM 

4.0 

2;o 

11.0 

-2 . 6 

60.6 

BOTTOM 


MAXIMUM  FLOOD  MAXIMUM  F03 
TIME  VELOCITY  TIME  VgLOrlTY  EBB  PREi 


SCH 

HOURS 

DATA 

HOURS 

DATA 

DOMINANCE 

A 

3.0 

2.4 

11,0 

•  2 . 3 

30.4 

B 

4.0 

2.3 

10. 0 

-2 . 0 

36.3 

E 

4,0 

272 

11, 0 

il.7 

39.* 

BM 

4.0 

2.3 

10.0 

21.5 

37. a 

Note:  Time  is  expressed  in  hours  after  moon's  transit  of  74th  meridian. 
Velocities  are  expressed  in  feet  per  second  prototypo. 
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TABLE  14 

CHARLESTON  HARBOR  MODEL 
BUSHY  PARK  WATER  SUPPLY  TESTS 

CURRENT  VELOCITIES  FOR  PINOPOLIS  WEEKLY  RELEASE  HYDROGRAPHS 
SCHEDULES  A.  B,  E,  ANO  BM 
COOPER  RIVER  MILE  14 


I  • 


SURFACE 

v 

TIME 

SOI 

HOURS 

SCH  A 

SCH  B 

SCil  E 

B-MOD 

.*■ 

a. 

-3*,0 

-2.7 

-2.3 

-2.8 

1 

i.o 

-2 : 7 

-2.0 

•  2.6 

-2.1 

2.0 

-0.7 

-0.3 

-0.9 

-1.0 

3,0 

Oil 

O.S 

0.7 

-0.3 

4,0 

1.0 

i.3 

i.l 

1.3 

3.0 

1.6 

1.2 

1.1 

0.9 

4.0 

2.3 

1.8 

1.4 

6.9 

- 

7.0 

o :  a 

0.7 

0.7 

6.9 

8,0 

0.4 

0.3 

0.5 

6.2 

» 

9,0 

Oil 

-O.S 

-0.9 

-6,9 

10.0 

-3l2 

-2.7 

-1.8 

•i.o 

li.o 

-3l6 

-3.2 

-2.7 

•2.6 

I  • 


»  • 


HOURS 

SCH  A 

SCH  B 

SCH  E 

0. 

-2.3 

-2.7 

-2.1 

i.o 

-0 1  8 

-2.0 

-0 . 5 

2.0 

0.1 

-0.8 

0.3 

3.0 

0 1 8 

6. a 

i.a 

4.0 

r.3 

i.3 

1.7 

5,0 

1.6 

1.3 

1.6 

4.0 

1.9 

1.1 

i.s 

7.0 

1.6 

0.6 

1.4 

0.0 

0 1 7 

0.4 

1.0 

9.0 

Oil 

-0,7 

-0.3 

10.0 

-115 

-2.6 

-2.i 

li.o 

-2.4 

-3.2 

-2.9 

•  • 


•  • 


9  9 


SURFACE  . 


NAXIHUM  FLOOD 

MAXIMUM  EBB 

TIME 

VELOCiTY 

TIME 

VELOCITY 

EBB  PRC- 

SCH 

HOURS 

DATA 

HOURS 

DATA 

DOMlNAfiCe 

* 

A 

6.0 

2.3 

11.0 

•3  •  6 

69.9 

8 

4.0 

1.3 

11.0 

•3.2 

70.3 

• 

E 

6.0 

114 

0. 

$2.9 

70.9 

* 

BN 

4.0 

1.5 

0. 

•2  •  6 

74.8 

»  • 


MAXIMUM  FLOOD 

MAXIMUM  BBS 

EBB  PRE¬ 

TIME 

VELOCITY 

TIME 

VELOCITY 

HOURS 

DAT! 

HOORS 

OATA 

DOMINANCE 

6.0 

1.9 

11,0 

•  2 . 4 

49.5 

4.0 

li3 

11.0 

J3.2 

7l.« 

3.0 

ilo 

11,0 

•  2 . 9 

49.7 

4.0 

1.6 

11.0 

£2.4 

45.9 

9  9 


Note:  Time  i*  expressed  in  hours  after  moon's  transit  of  74th  meridian. 
Velocities  are  expressed  in  feet  per  second  prototype. 
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TABLE  15 

CHARLESTON  HARBOR  MODEL 
BUSHY  PARK  WATER  SUPPLY  TESTS 

CURRENT  VELOCITIES  FOR  PINOPOLIS  WEEKLY  RELEASE  HYDROGRAPHS 
SCHEDULES  A.  B.  £.  AND  BM 
COOPER  RIVER  MILE  16 


SURFACE 


TIME 

IN  llOURS 

SCH  A 

SCH  B 

SCH  E 

SCH 

B-MOD 

0. 

-3.6 

-2.7 

-3.6 

—3  •  0 

1.0 

-2. 9 

-2.6 

.3.0 

-2.9 

3.0 

-1.5 

-i.l 

-0.6 

-0.0 

a.o 

0.5 

0.5 

o.i 

0.3 

4.0 

old 

o.a 

0.6 

0.0 

6.0 

Ol6 

1.0 

i.o 

1 .6 

A.O 

0.7 

0.6 

1.2 

0.6 

9.0 

0.3 

0.3 

0.3 

0.4 

A.O 

-0 3 

0.3 

0.1 

0.3 

0.0 

-lie 

-0.5 

-0.5 

-6.  A 

10.0 

-3 1 4 

-3.3 

-2.3 

-2. A 

li.o 

-3.6 

-4,0 

-3.6 

-3.0 

TIME 

IN  HOURS 

BOTTOM 

SCH  A 

SCH  B 

SCH  E 

SCH 

B-MOD 

0. 

-1.7 

-i.t 

-1.5 

-1  .4 

i.o 

-1 1 5 

-0.0 

-1.0 

-l  .i 

2.0 

-i;o 

-0.3 

■  0.6 

•  0 . 3 

3.0 

o.e 

1.2 

0.1 

2.6 

A.O 

1.5 

i.o 

1.5 

2.9 

9.0 

1 1 7 

1.7 

1.6 

2.1 

A.O 

i;* 

1.7 

1.3 

2.1 

7.0 

1 » A 

i.s 

1.2 

i.o 

A.O 

1.0 

i.o 

o.e 

i  .4 

0.0 

-0.3 

0.1 

0.1 

6.3 

id.o 

-1 1  7 

-0.6 

-1 . 3 

-1  .2 

li.o 

-2.4 

-0,0 

•i.s 

-1.6 

SURFACE 


MAXIMUM  FLOOD 

MAXIMUM  EBB 

TIME 

VELOCITY 

TIME 

VELOCITY 

EBB  PRE¬ 

HOURS 

DAT* 

HOURS 

DATA 

DOMINANCE 

6.0 

0.7 

0. 

13,6 

86,6 

5.0 

llO 

li.o 

14,0 

80.3 

6,0 

1.2 

li.o 

£3.8 

87.  i 

5.0 

i:& 

0. 

&3.0 

7A.9 

BOTTOM 


maximum  flood 

MAXIMUM  jfBB 

Time 

velocity 

TIME 

VELOCITY 

EBB  PR6£ 

SCH 

hours 

DATA 

HOURS 

DATA 

DOMINANCE 

A 

5.0 

1;7 

(1.0 

£2.4 

55.8 

B 

A.O 

i:o 

0. 

£l.l 

33,3 

E 

5.0 

1*6 

0, 

£1.5 

47. ♦ 

BM 

4,0 

2.9 

11.0 

£1.6 

33.1 

Time  is 

expressed 

in  hours  after  moon' 

s  transit  of 

74th  meridian, 

Velocities  are  expressed  in  feet  per  second  prototype- 
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TABLE  IS 

CHARLESTON  HARBOR  MODEL 

BUSHY  PARK  WATER  SUPPLY  TESTS 

CURRENT  VELOCITIES  FOR  PINOPOLIS  WEEKLY  RELEASE  HYDROGRAPHS 

\f 

SCHEDULES  A,  8,  E.  AND  BM 

• 

p" 

COOPER  RIVER  MILE  18 

SURFACE 

- 

TIME 

SCH 

v  *  *( 

IN  HOURS 

SCil  A 

SCH  B  SOI  E 

B-MOD 

-/• 

6. 

-213 

-2.1  -2.4 

-2.1 

”  ■ 

■*.**,' 

L 

i.o 

-1.7 

-i.7  -2.1 

•2.0 

• 

2.0 

-1.0 

-0,6  -i.l 

-1.0 

3.0 

o;s 

0*3  0*3 

0.4 

. 

4.0 

0.6 

0.6  0.9 

0.6 

♦  . 

9.0 

•  0.6 

0.8  1.2 

0.7 

•* 

A .  0 

0.9 

0.6  0.7 

0.4 

7.0 

0.5 

0.6  0.7 

0.6 

■ 

S.O 

0.3 

0.3  0.4 

0.3 

- 

« 

4.0 

-0.6 

-0,3  -0.4 

-0.3 

• 

10.0 

-1.9 

-2.1  -2.1 

-i.8 

* 

li.o 

-2.1 

-2.1  -2.4 

-2.2 

•  •: 

BOTTOM 

THE 

SCH 

9 

IN  HOURS 

SCH  A 

SCH  B  SCH  E 

B-MOD 

• 

• 

- 

■■ 

0. 

-2:2 

•1,3  *1.9 

-1.2 

i.o 

-2.1 

-i .2  -i.4 

-i .  a 

,  *  ‘ 

2.0 

-1 . 0 

0.1  -0.4 

o.i 

3.0 

0.5 

1.9  1.9 

1.9 

/  -  \ 

4,0 

0.6 

1.9  2.1 

i .3  2.1 

i.8 

9.0 

0,7 

2.8 

> 

• 

4.0 

1.7 

1.3  a.i 

2.6 

1 

7.0 

1.8 

0.3  i.4 

(.8 

,*  . 

I 

8.0 

1.3 

0.9  1.3 

1.4 

.  V 

l 

4.0 

-0.5 

g.i  -0.5 

6.3 

r. 

10.0 

-0.8 

-1.1  -1.4 

-0.9 

1*. 

11.0 

*1.6 

-1.3  -2,0 

-1.2 

B 

L 

-4 

SURFACE 

-  ■ .  * 

MAXIMUM  flood  MAXIMUM 

EBB 

TIME 

VELOCITY 

TIME  VELOCITY  EBB  PR65 

SCH 

HOURS 

DATA 

HOURS  DATA  DOMINANCE 

A 

4.0 

o;« 

0. 

52,3  75,3 

-  ,  . 

» 

B 

E 

5.0 

5.0 

ola 

1.2 

0. 

0, 

•2.1  73.5 

•2 . 4  73.2 

• 

BH 

5.0 

0.7 

ll.O 

•2.2  78.4 

. 

BOTTOM 

_•  * 

MAXIMUM  FLOOD 

MAXIMUM 

EBB 

TIME 

velocity 

TIME  VELOCITY  ebb  prs; 

SCH 

HOURS 

DATA 

HOURS  data  DOMINANCE 

A 

7,0 

1.8 

0. 

52.2  38.0 

» 

• 

r 

a 

3.0 

1.9 

0. 

51.3  39.8 

i 

1 

E 

4.0 

2;l 

11.0 

52.0  42.7 

-  / 

•M 

5.0 

2.0 

8. 

61.2  29,9 

Note:  Time  is 

expressed 

in  hours  after  moon’s  transit  of  74th  meridian. 

■  ■  ‘  j 

fl 

* 

Velocities  are  expressed  in 

feet  per  second  prototype. 

a. 

1 

..  - 

TABLE  17 

CHARLESTON  HARBOR  MODEL 
BUSHY  PARK  WATER  SUPPLY  TESTS 

CURRENT  VELOCITIES  FOR  PINOPOLIS  WEEKLY  RELEASE  HYDROGRAPHS 
SCHEOULESA,  B,  E,  AND  BM 
COOPER  RIVER  MILE  20 


SURFACE 


TIME 

SCH 

HOURS 

SCH  A 

SCH  B 

SCH  E 

B-MOD 

e. 

-1.9 

-2.2 

-1.9 

-2.3 

i.o 

-1.7 

-i.s 

-1.8 

-2.3 

s.o 

-0^9 

-0.8 

•i.o 

-1.5 

3.0 

O'.  5 

0.5 

o.i 

6.1 

4.0 

1.1 

0.7 

1.2 

6.8 

5,0 

1.2 

0.0 

i.s 

0.0 

4.0 

1^4 

1.2 

1.2 

i.o 

7.0 

r.i 

i.i 

i  .1 

6.8 

0.0 

o;.7 

0.7 

0.5 

6.3 

0.0 

-0.4 

-6.3 

0.1 

o.i 

10.0 

-1 .6 

-i.4 

-i.4 

-i.4 

11. 0 

-1.8 

-i.4 

•  1,8 

-i.4 

TIME 

SCH 

HOURS 

SCH  A 

SCH  B 

SCH  E 

B-MOD 

• 

0. 

-1.1 

- 1 , 3 

-i.< 

•1  #5 

i.o 

-0 1  7 

-i.2 

-i.3 

•i  •  4 

2.0 

-0 . 5 

-0.4 

-0.5 

•  6.7 

3.0 

0l5 

i.i 

0.1 

o.i 

4.0 

1.3 

i.7 

i.3 

i.o 

5.0 

1.5 

i.7 

i.6 

i.o 

— - - 

4.0 

1.5 

i.4 

i.o 

o.o 

7.0 

1.5 

i.4 

i.o 

i.o 

8.0 

1.1 

i.i 

0.9 

6.8 

0,0 

-0 . 5 

0.2 

0.1 

o.i 

10.0 

-0.9 

•0 , 8 

•0.9 

-6.5 

11.0 

-1.2 

-1.5 

-1.2 

-0.8 

SURFACE 


maximum  flood 

MAXIMUM  BBB 

TIME 

VELOCITY 

TIME 

VELOCITY 

EBB  PRE¬ 

SCH 

hours 

data 

HOURS 

data 

DOMINANCE 

A 

4.0 

1.4 

0. 

;i.o 

60.0 

e 

4,0 

1.2 

0. 

-2.2 

62.7 

E 

5.0 

i:3 

0. 

il.O 

61 .  i 

BM 

4.0 

1.0 

0. 

-2 . 3 

71.8 

BOTTOM 


HAXiHUM  FL'OOD 

MAXIMUM  f BB 

TIME 

"ELOCiTY 

TIME 

VELOCITY 

EBR  RRB- 

.*  •• 

SCH 

HOURS 

DATA 

MOORS 

DATA 

DOMINANCE 

A 

5,0 

1.5 

11. 0 

*1.2 

42,3 

a 

4,0 

i:7 

11.0 

tl.5 

4i.s 

-  .  • 

E 

5.0 

1*.6 

0. 

fit. 4 

49.2 

. « V  ^ 

BM 

4.0 

1.0 

0. 

51.5 

52.3 

.  -  ,v.  •  V  * 

Note:  Timo  is  expressed  in  hours  after  moon's  transit  of  74th  meridian. 
Velocities  are  expressed  in  feet  per  second  prototype. 
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TABLE  18 

CHARLESTON  HARBOR  MODEL 
BUSHY  PARK  WATER  SUPPLY  TESTS 

CURRENT  VELOCITIES  FOR  PINOPOLIS  WEEKLY  RELEASE  HYDROGRAPHS 
SCHEDULES  A,  B,  E,  AND  BM 
COOPER  RIVER  MILE  22 


SURFACE 


TIME 

SCH 

ilOURS 

sell  A 

SCH  B 

SCH  E 

B-MQD 

0* 

-o;.9 

-j.6 

-i  .2 

1.0 

-1.4 

•1,3 

-1.1 

-1.1 

2.0 

-0‘.  8 

-0.7 

•0 . 5 

•0.8 

S.O 

0.1 

0.1 

0.1 

0.1 

4.0 

0.6 

0.9 

0.8 

0.8 

3,0 

0.5 

0.7 

0.3 

6.8 

«.o 

0 . 3 

i  .2 

0.3 

1.1 

7.0 

0.3 

0.8 

0.5 

6.9 

S.O 

0.2 

0.5 

0.3 

6.8 

9.0 

0.1 

0.1 

0.1 

0.1 

10.0 

-0.8 

-0.9 

•1.4 

*1 . 9 

li.o 

-1.5 

-i.5 

-1.9 

*2,6 

BOTTOM 

TIME 

SCH 

IlOURS 

SCH  A 

SCH  B 

SCH  E 

B-MOD 

0. 

-1.5 

-0.9 

•0.6 

-0.5 

i.o 

-t .  5 

-1.5 

-0.7 

-0 . 6 

2.0 

-1.2 

-0.9 

*0.6 

*6.3 

3.0 

0.1 

0.1 

0.1 

0.1 

4.0 

0.6 

0.9 

0.3 

6.9 

3.0 

0.6 

0.9 

0.7 

1.0 

S.O 

0.6 

1.0 

0.7 

1.4 

7.0 

0.6 

1.2 

0.7 

1 .4 

S.O 

0.5 

0.6 

0.5 

1.1 

9.0 

0,1 

0.1 

0.5 

6.3 

10.0 

-0 . 7 

-0.3 

0.1 

0.1 

li.o 

-1.5 

-1.1 

•0 . 9 

-0.5 

SURFACE 


MAXIMUM  FLOOD 

MAXIMUM  ebb 

EBB  PRE¬ 

TIME 

VELOCITY 

TIME 

VELOCITY 

HOURS 

DATA 

HOURS 

DAfA 

DOMINANCE 

4.0 

0  .'6 

li.o 

-1.5 

75.8 

6.0 

1.2 

0. 

5l . 6 

60.1 

4.0 

0.8 

11.0 

•  1.9 

•  71.1 

6.0 

111 

11.0 

i2.Q 

62.1 

BOTTOM 


MAXIMUM  FL'OOD 

MAXIMUM  PBB 

TIME 

VELOCITY 

TIME 

VELOCITY 

EBB  PRl>« 

SCH 

HOURS 

DATA 

HOURS 

0*1* 

DOMINANCE 

A 

4.0 

o:6 

0, 

•  1.5 

69.6 

B 

7.0 

1:2 

1.6 

:i.5 

52.5 

E 

5.0 

0.7 

li.o 

50.9 

46.4 

BM 

6.0 

1:4 

i.o 

•0.6 

24.8 

Note:  Time  is  expressed  in  hours  after  moon's  transit  of  74th  meridian. 
Velocities  are  expressed  in  feet  per  second  prototype. 
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TABLE  19 

CHARLESTON  HARBOR  MODEL 
BUSHY  PARK  WATER  SUPPLY  TESTS 

CURRENT  VELOCITIES  FOR  PINOPOLIS  WEEKLY  RELEASE  HYDROGRAPHS 
SCHEDULES  A,  B,  E,  AND  BM 
COOPER  RIVER  MILE  24 


IN  HOURS 

SCH  A 

SCH  B  SCH  E  B-MOD 

• 

n. 

•2 . 9 

-2.6  -2.9  -2.9 

1.0 

*3 0 

-2.3  -2.5  -2.8 

9.0 

-2 : 7 

-1.5  -1.3  —1.5 

3.0 

-i :  2 

o.a  o.a  6.6 

4.0 

o.a 

1.4  1.3  i.3 

5,0 

0^9 

i.s  i.3  i.6 

4.0 

1.0 

1.6  l.«  1.6 

7.0 

1^0 

1.8  1.4  £.5 

s.o 

0.9 

i.3  i.i  i.s 

5.0 

-0 . 6 

0.3  .o.i  6.5 

10.0 

-1^9 

-i.4  -1.6  -i.s 

11.0 

-2.8 

-2.4  -2.4  -2.4 

SURFACE 

MAX  j  HUM  FLOOD  MAXIMUM  PBS 

TIME 

VELOCITY 

TIME  VELOCITY 

EBB  PRE¬ 

SCH 

HOURS 

DATA 

MOORS  DATA 

DOMINANCE 

A 

7.0 

1.5 

i.o  i3.e 

70,7 

e 

5.0 

l:6 

0.  ■  13.2 

66.7 

E 

5.0 

ita 

0.  £4.2 

70,9 

BH 

7.0 

1.7 

0,  -3.1 

63.4 

BOTTOM 

MAXIMUM  FLOOD 

MAXIMUM  EBB 

TIME 

VELOCITY 

TIME  VELOCITY 

EBB  PRE¬ 

sen 

HOURS 

DATA 

hours  data 

DOMINANCE 

A 

6.0 

1.0 

1,0  -3.0 

78.6 

B 

7.0 

i;e 

0,  42.6 

57.6 

E 

6.0 

1.4 

0.  $2.9 

67.4 

3H 

S.O 

1.6 

0.  *2.9 

59.1 

Tire  is 

expressed  in  hours 

after  noon's  transit  of  74th  ntcridian 

Volccit  ies  are  expressed  in 

feet  per  second  prototype. 

m.E_20 

CHARLESTON  HARBOR  MODEL 
BUSHY  PARK  WATER  SUPPLY  TESTS 

CURRENT  VELOCITIES  FOR  PINOPOLIS  WEEKLY  RELEASE  HYOROGRAPHS 
SCHEDULES  A,  B,  E,  AND  BM 
COOPER  RIVER  MILE  26 


SURFACE 


TIME 

SCH 

IN  HOURS 

SCH  A 

SCH  B 

SCH  E 

B-MOD 

8. 

-0.9 

-1.0 

-1.7 

-0.9 

i  ,o 

-0.8 

.-8.9 

-1.7 

•  6. a 

2.0 

-O.S 

-1.2 

-1.3 

-0.9 

3.0 

o.  r 

-8,4 

•0.6 

o.i 

4.0 

0.2 

8,8 

0.6 

0.4 

9.0 

0.5 

0.8 

0.8 

6.9 

6.0 

0.7 

0.9 

0.9 

6.3 

7.0 

O.S 

1.2 

1.2 

0.1 

8,0 

O.S 

0.8 

0.6 

■  o.i 

9.0 

0.1 

0.2 

0.1 

0.1 

10.0 

-0.8 

*0  •  3 

-0.3 

•6.7 

11. 0 

-1.0 

-0.3 

-0.8 

-0.6 

BOTTOM 

TIME 

HOURS 

SCH  A 

SCH  B 

SC4  E 

SCH 

B-MOD 

0. 

-1.9 

-1.3 

-i.3 

-i.3 

i.o 

-1.7 

-1.9 

-1.9 

-1 .1 

2.0 

-1.6 

-1.4 

-1.4 

•6.7 

3.0 

-0.8 

-0,3 

-0.3 

O.i 

4.0 

O'.  1 

0.7 

0.7 

0.7 

3.0 

0.1 

0.9 

0.9 

i.l 

6.0 

0.3 

1.1 

1.1 

6.9 

7.0 

04 

1.2 

1.2 

6.9 

8.0 

0.3 

i.a 

1.2 

0,7 

9.0 

0.1 

0.6 

0.6 

6.3 

10.0 

-C.4 

0.1 

0.1 

o.i 

li.o 

-1.0 

-6 . 4 

-0.4 

•6.9 

SURFACE 


MAXIMUM  FLOOr  MAXIMUM  SBB 


TIME 

VELOCITY 

TIME 

VELOCITY 

EBR  PRE¬ 

SCH 

HOURS 

DATA 

HOURS 

DATA 

DOMINANCE 

A 

6.0 

0.7 

li.o 

-I.O' 

61.4 

8 

7.0 

1.2 

2.0 

51.2 

49. i 

E 

7.0 

1.2 

.  0.' 

•  1 . 7 

62.8 

BM 

5.0 

0E9  1 

.  o, 

*0,9 

64.3 

BOTTOM 

MAXIMUM  flood 

MAXIMUM  FB9 

TImC- 

velocity 

TIME 

VELOCITY 

EBR  PREi 

SCH 

H0UR3 

D»Ta 

H0QR3 

DATA 

DOMINANCE 

A 

7.3 

o:« 

0. 

-1.9 

86,0 

B 

7,0 

1T2 

1.0 

•  1.9 

SO.  8 

E 

.7,0 

IT 

1.0 

•  1.9 

56.8 

BM 

3 ,  t 

i ;  i 

0. 

-1.5 

49.9 

Time  is  expressed  in  hours  after  moon's  transit  of  74th  meridian 
Velocities  are  expressed  in  loot  per  second  prototype. 


TABLE  21 

CHARLESTON  HARBOR  MODEL 
BUSHY  PARK  WATER  SUPPLY  TESTS 

CURRENT  VELOCITIES  FOR  PINOPOLIS  WEEKLY  RELEASE  HYDROGRAPHS 
SCHEDULES  A.  B,  E.  AND  BM 
COOPER  RIVER  MILE  28 


SURFACE 


TIME 

IN  HOURS 

SCH  A 

SCH  B 

SCH  E 

SCH 

B-MOD 

J. 

•1  *2 

-2.2 

•1*3 

-1.4 

i.o 

-1.3 

-i  .1 

-1.2 

-i.4 

3.0 

-l',0 

-i.6 

-i.o 

-0.8 

3.0 

"0  •  3 

-0.7 

•  0 .5 

•0.4 

4.0 

0.1 

O.i 

0.1 

0.5 

1.0 

0 ;  2 

0.? 

0.3 

0.3 

4.0 

o!< 

1.3 

.0.2 

0.7 

7,o 

0.3 

i  .4 

0.2 

0.1 

B.O 

0.4 

1.2 

0.2 

0.2 

0.0 

0.1 

0.7 

o.i 

0.1 

io.o 

•  0,5 

-0.4 

•  0.1 

•0.8 

Si.  0 

-0.8 

•l.i 

-0.0 

-1  ■  0 

BOTTOM 

TIKE  SCH 

IN  HOURS  SCH  A  SCH  B  SCH  E  .  B-MOD 


0. 

-i’.3 

-i;o 

-0.0 

-1.2 

i.o 

-i;o 

-l.i 

-0.0 

•i.2 

2.0 

-1)3 

-0.0 

•0 . 8 

-b.B 

3.0 

-0  1 8 

-o.i 

•0 . 9 

-6.3 

4.0 

-0.3 

0.4 

0.1 

6.5 

9.0 

0)1 

1.3 

0.0 

i.o 

4,0 

0.2 

i.2 

1.4 

i.4 

7.0 

0.5 

1.3 

1.5 

i.4 

8.0 

0.4 

i  .5 

1.5 

i.4 

0,0 

0.1 

o.o 

0.0 

i.2 

sg.o 

-0.5 

0.1 

o.i 

o.i 

11,0 

-1.1 

-0.4 

•0.5 

-6.7 

SURFACE 

MAXIMUM  FLOOD 

MAXIMUM  EBB 

TIME 

VELOCITY 

TIME 

VELOCITY 

EBB  PRE¬ 

SCH 

HOURS 

DATA 

HOURS 

DATA 

DOMINANCE 

A 

6.0 

0-4 

1,0 

Si. 3 

79.  i 

B 

7.0 

i:« 

0. 

$2.2 

60.1 

E 

5.0 

o:s 

0, 

-1.5 

'  83.4 

BM 

6.0 

0.7 

0. 

Si. 6 

77.3 

BOTTOM 

MAXIMUM  FLOOD 

MAXIMUM  6BB 

TIME 

VELOCITY 

TIME 

VELOCITY 

EBB  PRE¬ 

SCH 

HOURS 

DATA 

MOORS 

DATA 

DOMINANCE 

A 

7.0 

0  r  5 

i.o 

-1.4 

85.7 

B 

8,0 

1:5 

1.0 

Sl.l 

39,0 

E 

7.0 

1.5 

0. 

to. 9 

37. 0 

■M 

7.o 

lti 

0. 

•1.2 

38.4 

Note:  Time  is  expressed  in  hours  after  moon's  transit  of  74th  meridian. 
Velocities  are  expressed  in  feet  per  second  prototype. 


TABLE  22 

CHARLESTON  HARBOR  MODEL 
BUSHY  PARK  WATER  SUPPLY  TESTS 

CURRENT  VELOCITIES  FOR  PINOPOLIS  WEEKLY  RELEASE  HYDROGRAPHS 
SCHEDULES  A.  B.  E.  AND  BM 
COOPER  RIVER  MILE  30 

SURFACE 


TIME 

sat 

ilOURS 

SCH  A 

SCH  B 

SCH  E 

B-MOD 

0. 

-2.5 

-1.7 

-1.* 

-1.2 

i.o 

-2.4 

-2,0 

•2.1 

-2.4 

2.0 

-2.3 

-i .  9 

•i .  s 

-2.4 

3.0 

-1.4 

-0.4 

•0 . 5 

•0.4 

4.0 

-0.3 

0.2 

0.1 

o.i 

9.0 

o‘.i 

0.7 

0.4 

1 .1 

4.0 

'0^3 

0.4 

i.o 

1.2 

7.0 

o;4 

0.4 

i.i 

i.o 

a.o 

0  C  2 

0.3 

0.9 

0.9 

9,0 

O'.l 

0.1 

0.7 

6.4 

10.0 

-O’.  3 

-0.3 

o.i 

o.i 

li.o 

-i:5 

-t .  0 

-i.i 

■6.4 

►  • 


HOURS 

SCH  A 

SCH  B 

SCH  E 

B-MOD 

a. 

-2.1 

-2.3 

-1.5 

-1.4 

i.o 

-2.3 

-2.3 

-i.7 

-1.7 

2.0 

-2  4 

-2.3 

-1 . 5 

-1.4 

3.0 

-2 , 0 

-1.3 

-0.7 

-6.4 

4.0 

-0.4 

0.1 

0.3 

o.i 

9.0 

0.1 

0.4 

i.i 

6.7 

4.3 

O'.l 

i.3 

1.1 

1.2 

7.0 

O'.l 

i  .3 

i.5 

1.4 

4.0 

OLS 

0. 8 

1.3 

i.i 

9.0 

0.1 

a. 4 

i.i 

6.9 

10.0 

-0.7 

0.3 

0.2 

o.i 

li.o 

-i:4 

-0.3 

-0.7 

•  6.9 

l  .  • 


l  .9 


SURFACE 


MAXIMUM  FLOOD 

MAXIMUM  ebb 

.1 

TIME 

VELOCITY 

TIME 

VELOCITY 

EBB  PRS- 

SCH 

hours 

DATA 

HOURS 

DATA 

DOMINANCE 

.*  •  ‘  1 

A 

7.0 

0.4 

1.0 

:2.4 

92.0 

'  ‘  1 

B 

5.0 

0:7 

1.0 

•2  •  0 

77.9 

> 

*1 

E 

BH 

7.0 

4.0 

1.2 

1.0 

1.0 

-2 . 1 

£  2.4 

43.5 

41.4 

w 

n 

BOTTOM 

V- 

V*  .1 

MAXIMUM  FLOOD 

MAXIMUM  EBB 

.  *1 

TIME 

VELOCITY 

TIME 

VELOCITY 

EBB  PRE- 

SCH 

HOURS 

OAT* 

HOURS 

DATA 

DOMINANCE 

•“«  •*» 

A 

8.0 

0:3 

2.8 

£2.4 

94.9 

1 

• 

1 

B 

4.0 

1.3 

1.0 

£2.3 

44.7 

E 

7.0 

i.o 

£1.7 

49.4 

,•  *,•  . -  ■ . 

-  *’  •  1 

BH 

7.0 

lU 

1,0 

£1.7 

94.4 

Time  is 

expressed 

in  hours  after  moon 

's  transit 

of  74th  meridian. 

.  *  •  .*  • . 
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TABLE  24 

CHARLESTON  HARBOR  MODEL 
BUSHY  PARK  WATER  SUPPLY  TESTS 

CURRENT  VELOCITIES  FOR  PINOPOLIS  WEEKLY  RELEASE  HYDROGRAPHS 
SCHEDULES  A,  B,  E.  AND  BM 
COOPER  RIVER  MILE  34 


SURFACE 


TIME 

IN  HOURS 

SCH  A 

sell  » 

SCH  E 

SCH 

B-MOD 

0. 

-0.5 

-1.3 

-0.9 

•o.a 

i.o 

-0.5 

•i  ■  3 

-i.o 

•0.7 

2.0 

-0.5 

-1.5 

-0.9 

-1.4 

3.0 

•0.4 

-0.9 

-0.9 

•  o.i 

4,0 

Oil 

0.1 

0.1 

o.i 

9.0 

0.1 

1.1 

o  .i 

6.5 

8.0 

o'.l 

o.a 

0.1 

1.2 

7.0 

0,1 

0,5 

0.1 

i  .a 

a.o 

0.1 

0.5 

0.1 

1.7 

9.0 

0.1 

0.5 

0.1 

1.5 

10.0 

oil 

-0  ■  1 

0.1 

6.4 

li.o 

-0.3 

-o.a 

0.1 

0.1 

BOTTOM 

TIME 

IN  HOURS 

SCH  A 

SCH  B 

SCH  E 

SCH 

B-MOD 

6. 

-0.8 

-0.8 

-0.7 

-6.5 

i.o 

-1 . 0 

-i.o 

-0.9 

•6.9 

2.0 

-0.8 

-0.8 

-0 . 9 

-0.8 

3,0 

-0.3 

-0 . 5 

•0 . 8 

-0.5 

4.0 

Oil 

0.1 

0.1 

o.i 

9.0 

all 

0.8 

0.1 

6.4 

a.o 

oil 

i.4 

0.3 

6.8 

7.0 

0.1 

1.3 

0.3 

1.3 

a.o 

0.1 

1.4 

0.9 

i  .3 

9.0 

all 

i.3 

0.9 

i.o 

10.0 

0.1 

0.7 

0.5 

6.5 

li.o 

-0 . 8 

-0.5 

0.1 

•6.2 

SURFACE 


MAXIMUM  FLOOD 

.  MAXIMUM  EBB 

TIME 

velocity 

TIME 

VELOCITY 

EBB  PRC 

SCH 

HOURS 

DATA 

HOURS 

DATA 

DOMINAH 

A 

4.0 

on 

0. 

60.5 

84.6 

B 

3.0 

m 

2.0 

•1.5 

.  64,2 

E 

4.0 

0.1 

1.0 

•1.0 

77.6 

BM 

7.0 

ll8 

2.0 

•i.4 

29.2 

BOTTOM 


maximum  flood  maximum  pbb 


TIME 

VELOCITY 

TIME 

VELOCITY 

E0Q  PRE¬ 

SCH 

HOURS 

DATA 

HOURS 

DATA 

DOMINANCE 

A 

4.0 

0.1 

1.0 

n.o 

90.3 

B 

7.0 

i:5 

i.o 

il.O 

39,2 

E 

8.0 

0.9 

i.o 

So. 9 

46.8 

BM 

7.0 

1.-5 

2.0 

So. 6 

36.3 

Time  1$  expressed  in  Hours  after  moon's  transit  of  74th  meridian 
Velocities  are  expressed  in  feet  per  second  prototype. 


TABLE  25 

CHARLESTON  HARBOR  MODEL 
BUSHY  PARK  WATER  SUPPLY  TESTS 

CURRENT  VELOCITIES  FOR  PINOPOLIS  WEEKLY  RELEASE  HYDROGRAPHS 
SCHEDULES  A,  B,  E,  AND  BM 
COOPER  RIVER  MILE  36 

SURFACE 


TIME 

SCH 

HOURS 

SCH  A 

SCH  B 

SCH  E 

B-MOD 

6. 

•1.2 

-1.4 

-1.6 

-1.5 

i.o 

-1.4 

-1.6 

-1.7 

•  1.6 

2.0 

-1 , 6 

-i.a 

-1.6 

-1.6 

3.0 

-1.5 

-1 . 5 

-1.0 

-1.1 

4.0 

-0 . 7 

0.1 

0.1 

-0.3 

$.0 

-0.3 

i.o 

0.3 

6.5 

6.0 

Oil 

i.o 

0.5 

i.o 

9.0 

0.1 

1.6 

0.6 

i  .6 

6.0 

Oil 

2.1 

1.6 

i  .7 

9.0 

0.1 

i.4 

1.3 

2.6 

10.0 

Oil 

0.7 

o.a 

i.o 

li.o 

-0.6 

-0.3 

0.1 

-i.o 

BOTTOM 


TIME 

SCH 

HOURS 

SCH  A 

SCH  B 

SCH  E 

B-MOD 

6. 

-o'.  6 

-6.6 

-0.9 

-i.o 

i.o 

-1.2 

-0 . 6 

-0,6 

-6.9 

2.0 

-1 1 2 

-0,7 

-0.9 

•  1.6 

3.0 

-0.8 

-0.5 

-0.7 

-6.6 

4.0 

-0.3 

0.1 

0.1 

o.i 

3.0 

0.1 

6.2 

0.1 

6.3 

4.0 

0.1 

0.3 

0.1 

6.3 

7.0 

0,1 

0.2 

0.6 

6.3 

3.0 

o;i 

0.2 

0.9 

6.3 

9.0 

0.1 

0.2 

0.7 

6.3 

16.0 

-0.3 

0.2 

0.4 

o.i 

li.o 

-0 1 6 

-0.4 

0.1 

-6.5 

SURFACE 


MAXIMUM  FLOOC  MAXIMUM  £98 


SCH 

time 

VELOCITY 

TIME 

VELOCITY 

EBB  PRE¬ 

hours 

CATa 

HOURS 

DATA 

DOMINANCE 

A 

6;  v> 

0.1 

2.0 

•1 .6 

96.0 

B 

e;o 

2.1 

2.0 

•1,8 

45.9 

E 

v.u 

1.8 

1.0 

*1 . 7 

50. < 

BM 

9;o 

2.0  1.0 

BOTTOM 

•1.6 

50.6 

maximum  flood 

MAXI  MUM  ebb 

time 

VELOCITY 

TIME 

VELOCITY 

SCH 

HOURS 

DATa 

HOURS 

Data 

A 

5,  J 

0.1 

1.0 

•1 . 2 

B 

6;o 

0.3 

2.0 

•  0 , 7 

E 

e;o 

0,9 

0, 

•o;  ’ 

BM 

6;.o 

0.5 

2.0 

•  1.0 

EBB  PRE¬ 
DOMINANCE 
94, 7 
69.5 


49.2 

64.1 


Not*:  Time  is  expressed  in  hours  after  moon's  transit  of  74th  meridian 
Velocities  are  expressed  in  feet  per  second  prototype. 
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TABLE  26 

CHARLESTON  HARBOR  MOOEL 
BUSHY  PARK  WATER  SUPPLY  TESTS 

CURRENT  VELOCITIES  FOR  PINOPOLIS  WEEKLY  RELEASE  HYDROGRAPHS 
SCHEDULES  A,  B.  E.  ANO  BM 
COOPER  RIVER  MILE  38 

SURFACE 


TIME 

SCH 

HOURS 

SCH  A 

SCII  B 

SCH  E 

b-mod 

0, 

-3i9 

-3.3 

.3.2 

-3.0 

i.o 

-4.6 

-4,0 

-3.7 

-3.7 

2.0 

-s;9 

-4 . 2 

-4.4 

-4.4 

3.0 

-3.9 

-3.7 

-3.9 

-3.2 

4.0 

-2. 6 

•0.3 

-0,6 

-0.5 

9.0 

-1.3 

2.6 

1.3 

3.2 

4.0 

•a;4 

4.0 

1.3 

4.4 

7.0 

0.2 

4.0 

1.7 

4 . 7 

a.o 

0.7 

4  i 

1.6 

4.7 

9.0 

o;s 

3.9 

1.5 

4.4 

10.0 

-0 . 3 

2.9 

0.3 

2.6 

11. 0 

-2.2 

-0 . 6 

•0 .  a 

-i  .2 

BOTTOM 

TIME 

SCH 

HOURS 

SCH  A 

SCH  B 

SCH  E 

B-MOD 

6. 

-3.4 

-3.3 

-2.3 

-3.2 

i.o 

-4^1 

-3.9 

-2.3 

-4.6 

2.0 

-4;s 

-4 , 3 

-2.9 

-4,4 

3.0 

-4.5 

-3.9 

-2.5 

**3  e  i 

4.0 

-2.5 

-0.7 

•  0,3 

-0.7 

9.0 

-1.1 

2.0 

i.o 

2.5 

4.0 

-0 . 4 

2.9 

2.3 

3.4 

7.0 

0.2 

2.9 

2.4 

3.3 

a.o 

0,4 

2.9 

2.6 

3.4 

9.0 

0.3 

2.3 

2.3 

3.2 

10.0 

-1.3 

o.a 

2.3 

2.1 

li.o 

-2  i  3 

-i.i 

-1.0 

-0,9 

i  • 


P  • 


•  • 


•  • 


I  -  • 


I  • 


SURFACE 


maximum  flood 

MAXIMUM  EBB 

time 

velocity 

TIME 

VELOCITY 

EBB  PRE¬ 

hours 

DAT* 

HOURS 

DATA 

DOMINANCE 

a.o 

0J7 

1.0 

-4 .6 

99.3 

a.o 

4-;i 

2.0 

24.2 

44.4 

7.0 

1.7 

2.0 

£4.4 

68,2 

7.0 

4:7 

2.0 

£4.4 

41.6 

•  • 


BOTTOM 

MAXIMUM  FLOOD  MAXIMUM  FOB 


VELOCITY 


SCH 

HOURS 

DATA 

HOURS 

A 

a.o 

0:4 

3,0 

8 

7.0 

2£9 

2,0 

E 

a.o 

2:6 

2,0 

BM 

4,0 

3i4 

2,0 

VELOCITY 

DATA 

24.5 

-4.3 

22.9 

-4.4 


EBB  PRC- 
DOMINANCE 

94. 7 

57.9 

49 .7 

49.9 


»  • 


Note:  Time  Is  expressed  in  hours  after  moon's  transit  of  74th  meridian. 
Velocities  are  expressed  in  feet  per  second  prototype. 
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TABLE  28 

CHARLESTON  HARBOR  MOOEL  ■ 

BUSHY  PARK  WATER  SUPPLY  TESTS 

CURRENT  VELOCITIES  FOR  PINOPOLIS  WEEKLY  RELEASE  HYDROGRAPHS 
SCHEDULES  A,  B,  E,  AND  8M 
COOPER  RIVER  MILE  42 

_ SURFACE _ 

TIME  SCH 


IN  iIOURS 

SCI!  A 

SCH  B 

SCll  E 

B-MOD 

o. 

-015 

-1.3 

-2.4 

.2,3 

i.o 

-1.1 

-1.3 

•  3,0 

-3.5 

2.0 

-2.0 

.  -1.4 

-3.8 

•  4,2 

S  ■  0 

-2.2 

-1.3 

-4 , 0 

•4,0 

4,0 

-2.2 

-0.9 

•  3,0 

•  2.4 

5,0 

-1.2 

-0.4 

-0.4 

6.5 

4.0 

-O'.  3 

O.S 

1.0 

1.2 

7  •  0 

0.2 

0.9 

1.5 

1 .3 

S.O 

0 . 2 

0.9 

1.5 

1.3 

9.0 

O'.  2 

0.9 

1.4 

1.3 

10.0 

0:2 

0.8 

1.1 

1  .6 

ll  .o 

-0.4 

0.3 

0.2 

0.3 

BOTTOM 

TIME 

SCH 

IN  HOURS 

SCH  A 

SCH  B 

SCH  E 

B-MOD 

0, 

-1:7 

-1.2 

-2.5 

-2.4 

i.o 

-2 '.3 

-1.7 

-3.2 

-3.4 

2.0 

-2.9 

-1.7 

•  3.7 

-3.9 

3.0 

-3 . 1 

-1.4 

-3.7 

•4.0 

4.0 

-3 . 0 

-1 . 4 

-2.9 

•  2.4 

9.0 

-2.5 

-0.3 

•  0 , 7 

-6.3 

4.0 

-1 ;  4 

0.1 

1.2 

i  .2 

7.0 

-1.0 

6.7 

1.7 

1.7 

a.o 

-a;  4 

1.2 

1.7 

i.o 

9.0 

0.2 

i.3 

1.5 

1.9 

ib.o 

0)2 

1.1 

1.5 

1.5 

li.o 

-0 . 6 

O.S 

a. 5 

6.3 

SURFACE 


maximum  flood 

maximum  F8B 

TIME 

velocity 

TIME 

VELOCITY 

EBR  PRE¬ 

SCH 

HOURS 

DATA 

HOURS 

DAT*  , 

DOMINANCE 

A 

7.0 

0:2 

3,0 

•  2,2 

94,8 

B 

7.0 

C.9 

2.0 

-1.4 

64.7 

E 

7.0 

l'.S 

3,0 

-4.0 

71.5 

8H 

7.0 

1:3 

2.0 

•  4.2. 

70.6 

BOTTOM 

MAXIMUM  FLOOD 

MAXIMUM  EBB 

TIME 

velocity 

TIME 

VELOCITY 

EBB  PRE¬ 

SCH 

HOURS 

□ATI 

HOURS 

DATA 

DOMINANCE 

A 

9.0 

0.2 

3.0 

:3;i 

98.7 

8 

9.0 

i:3 

2.0 

51.7 

60.4 

E 

7.0 

i:7 

2.0 

:s.7 

67.6 

BM 

8,0 

1.9 

3,0 

54.0 

66.1 

Time  is 

expressed 

in  hours  after  moon1 

s  transit  1 

of  74th  meridian. 

Velocities  are  expressed  in  feet  per  second  prototype. 


TABLE  29 

CHARLESTON  HARBOR  MODEL 
BUSHY  PARK  WATER  SUPPLY  TESTS 

CURRENT  VELOCITIES  FOR  PINOPOLIS  WEEKLY  RELEASE  HYDROGRAPHS 
SCHEDULES  A,  B.  E.  AND  BM 
COOPER  RIVER  MILE  44 


SURFACE 


TIME 

SCI! 

IN  HOURS 

SCI!  A 

SCH  B 

SOI  E 

B-MOD 

0. 

-lift 

-i.J 

•  0 « 3 

-0.7 

1.0 

-1.7 

-i.3 

-0.3 

•  0.6 

2.0 

-1.8 

-i.2 

•0.4 

•0.6 

3.0 

-1.9 

-i .  o 

*0 . 6 

-0.6 

4.0 

-1.9 

-0.9 

•  0.3 

-0.1 

9.0 

-1 1  7 

0.1 

0.2 

0.2 

4.0 

-1,6 

i.o 

0.3 

0.1 

7,0 

-1.4 

0.7 

0.6 

0.2 

8.0 

-1.1 

0.6 

0.9 

0.1 

9.0 

-o;s 

6.5 

0.3 

0.1 

10,0 

-0.8 

0.2 

0.2 

0.1 

li.O 

-1.1 

0.1 

•  0 .  s 

0.1 

BOTTOM 

TIME 

SCH 

IN  HOURS 

SCH  A 

SCH  B 

SCH  E 

B-MOD 

0. 

-1.1 

•i,8 

-0.4 

-1  .2 

1.0 

-1.1 

-i.6 

•0.5 

•  1.2 

2.0 

-1.3 

-i  .6 

•0.1 

-i.i 

3,0 

-ill 

-i.6 

0.1 

-i.i 

4,0 

-1 , 3 

-i.i 

-0.3 

-0.7 

3.0 

-1.1 

0.1 

0.« 

6.3 

6.0 

-1 1  0 

i.2 

0.9 

0.6 

7.0 

-0 . 6 

0,9 

0.6 

0.6 

8.0 

-o;.4 

0.5 

0.8 

6.4 

9.0 

-0.3 

0.4 

0.6 

0.5 

10.0 

•0.1 

0.2 

0.3 

6.2 

li.o 

-0 .5 

6.1 

-0.5 

-0 . 3 

SURFACE 


MAXIMUM  FLOOD  MAXIMUM  FBB 


TIME 

VELOCITY 

TIME 

VELOCITY 

EBB  PRE¬ 

SCH 

HOURS 

DATA 

H00RS 

DATA 

DOMINANCE 

A 

9.0 

-o;5 

3.0 

11.9 

100.8 

B 

6.0 

i:o 

0. 

11.3 

62.9 

E 

7.0 

0.6 

3,0 

£0.6 

56.2 

BM 

5.0 

0.2  1.0 

BOTTOM 

-0.8 

72.3 

MAXIMUM  ri'ono 

MAXIMUM  FBB 

TIME 

VELOCtTY 

TIME 

VELOCITY 

EBR  PRE¬ 

SCH 

HOURS 

DA’A 

HOURS 

DATA 

DOMINANCE 

A 

10.0 

-Oil 

2.0 

•  1.3 

100.  fl 

B 

6.0 

1.2 

0. 

41. 8 

69.2 

E 

6.0 

o;a 

1.0 

60.5 

37.4 

•M 

6.0 

0;6 

6. 

41.2 

69.3 

Note:  Time  is  expressed  in  hours  after  moor.'s  transit  of  74th  meridian. 
Velocities  arc  expressed  in  feet  per  second  prototype. 


BUSHY  PARK  WATER  SUPPLY  TESTS 

CURRENT  VELOCITIES  FOR  PINOPOLIS  WEEKLY  RELEASE  HYOROCRAPHS 
SCHEDULES  A,  8,  E,  ANO  CM 
WANOO  RIVER  MILE  01 


SURFACE 


TIME 

IN  HOURS 

SCIl  A 

sen  a 

SGI  E 

SCIl 

B-MOD 

0. 

I 

ro 

o 

-l  .6 

-1.4 

-i.4 

1.0 

-1,2 

-0.6 

-0.3 

•  6  •  A 

2.0 

0.1 

0,1 

0.2 

0.3 

3.0 

1.7 

1.6 

1.3 

1.4 

4.0 

i.9 

1.4 

i.4 

i  .4 

5.0 

1.9 

1.6 

1.1 

1.2 

4.0 

1.6 

i  .4 

1.1 

1.1 

7.0 

1.0 

0.9 

0 . 6 

0.8 

S.O 

•0 , 4 

0.1 

-0.5 

0.1 

9.0 

-1.7 

-1.6 

-1.5 

-i.4 

10.0 

-2,8 

-2.3 

-2.5 

-2.3 

li.o 

-2.9 

-2.2 

-2.4 

•2.1 

BOTTOfl 


TIME 

HOURS 

SCIl  A 

SCH  B 

SCH  E 

SCH 

B-MOD 

0. 

-0.5 

-1.6 

-i.4 

-1.0 

1  .0 

0.1 

-0.7 

-0.6 

2.0 

0.9 

0.1 

0.5 

0.8 

3.0 

1.4 

1.2 

1.3 

i  .3 

4.0 

1.2 

1.7 

1.5 

1.6 

9.0 

1.3 

1.6 

1.2 

i  .6 

6.0 

1.3 

1.2 

1.1 

1.1 

7,0 

1.0 

0.7 

i.o 

0.8 

8.0 

0.5 

0.1 

-0.3 

0.1 

9.0 

-0,5 

-i.4 

-1.3 

•  0.8 

10.0 

-1.0 

-2.3 

-2.2 

-2 . 0 

11.0 

-1.1 

-2,3 

•2.3 

-2.3 

SURFACE 


MAX  I MUM  FlOOO  MAXIMUM  EBB 


time 

veLOCirr 

TIME 

velocity 

EBB  PREi 

SCH 

HOURS 

DATA 

U00RS 

DATA 

DOMINANCE 

.  A.  . 

4.0 

1.9 

il.  0 

22 , 9 

59,6 

B 

3.0 

1.6 

10,0 

22.3 

55.4 

E 

4.0 

i;4 

10,0 

S2.5 

63,3 

BM 

4.0 

i:6  lo.o 

BOTTOM 

22.5 

58.3 

MAXIMUM  rL'090 

MAXIMUM  889 

EBR  PRE¬ 

SCH 

TIME 

VELOCTTT 

TIME 

VELOCITY 

HOURS 

DATA 

HOURS 

DATA 

DOMINANCE 

A 

3.0 

1.4 

il.O 

fct.t 

31.5 

B 

4.0 

i;t 

10,0 

22.3 

57.8 

e 

4.0 

1.5 

11.0 

22.3 

57.5 

an 

4.0 

1.6 

11.0 

•2.3 

49.6 

Time  is  expressed  in  hours  after  moon's  transit  of  74th  meridian 
Velocities  are  expressed  in  feet  per  second  prototype. 


TABLE  31 

CHARLESTON  HARBOR  MODEL 
BUSHY  PARK  WATER  SUPPLY  TESTS 

CURRENT  VELOCITIES  FOR  PINOPQLIS  WEEKLY  RELEASE  HYDROGRAPHS 
SCHEDULES  A,  B,  E.  AND  BM 
WANDO  RIVER  MILE  03 


SURFACE 


TIME 

IN  HOURS 

SCH  A 

SCH  B 

SCH  E 

SCH 

B-MOD 

0. 

-210 

-i.9 

•1  ■  ^ 

-2.1 

i.o 

•  0.8 

•0,9 

■  0 , 5 

•0.8 

2.0 

0 '/  9 

0.1 

0.6 

0.6 

3.0 

2.7 

2.3 

2.2 

1.7 

4.0 

2.7 

2.3 

i.5 

i-6 

5.0 

.2,3 

i.« 

i.5 

1.5 

6,0 

1.8 

1.6 

1.1 

1.2 

7,0 

1.2 

i.o 

1.1 

6.8 

8,0 

0.1 

b.i 

-0 . 1 

6.3 

9.0 

-2.0 

-i.9 

•i.9 

-2.2 

10.0 

-3;4 

-3.2 

-3.2 

-3.9 

li.o 

-2.5 

-3 , 1 

-2.7 

-3.1 

BOTTOM 

TIME 

SCH 

IN  HOURS  SCH  A 

SCH  B  SCH  E 

B-MOD 

a.  -2l 1 

-2.3  -2 . fl 

-1.9 

1.0  -1.1  -1.2  *1.1 

2.0  1 1 0  0.1  0.5  0.6 

3.0  2l6  2.4  2.0  1.7 

4.0  2.6  2.3  1.2  1-6 

5.0  2l5  2.1  1.8  1.* 

6.0  2 1 0  2.0  1.7  1.4 

7.0  1.5  1.6  1.4  Q.8 

8.0  O'.  8  0.1  -0.1  0.3 

9,0  -1.3  -1,4  -1.2  -1.4 

10.0  -3^2  -3.1  -3.4  -3.1 

11.0  -3.2  -3.1  -3.2  -3.0 


SURFACE 


SCH 

A 

B 

E 

BH 


SCH 

A 

B 

E 

BM 


MAX 

iMUM  flood 

MAXI 

IMUM  FBB 

EBB  PRE¬ 

TIME 

VELOCITY 

TIME 

VELOCITY 

HOURS 

DATA 

HOURS 

.  DATA 

DOMINANCE 

3,0 

2.7 

10,0 

:3.4 

49.5 

3.0 

2 . 3 

10,0 

£3.2 

56.0 

3.0 

2.2 

10,0 

:s.2 

56.9 

3.0 

1.7 

10,0 

;s.9 

63.6 

BOTTOM 


MAXIMUM  FLOOD 
TIME  VELOCITY 

data 


HOURS 

3.0 

3.0 

3.0 

3.0 


2.6 

2.4 

2;e 

1.7 


maximum  hbb 
TIME  VELOCITY 

moors 
10.0 
10.0 
10,0 
10,0 


d*!$.2 

:3.i 

£3.4 

is.l 


EBB  PRE¬ 
DOMINANCE 
48,7 
53,6 
54. 3 
58,  < 


Tine  is  expressed  in  hours  after  moon's  transit  of  74th  meridian. 
Velocities  are  expressed  in  feet  per  second  prototype. 


TABLE  32 

CHARLESTON  HARBOR  MODEL 
BUSHY  PARK  WATER  SUPPLY  TESTS 

CURRENT  VELOCITIES  FOR  PINOPOLIS  WEEKLY  RELEASE  HYOROCRAPHS 
SCHEDULES  A.  B,  E,  AND  BM 
WANDO  RIVER  MILE  05 


SURFACE 


TIME 

SCH 

IN  HOURS 

SCH  A 

SCH  B 

SCH  E 

B-MOD 

0. 

-3.7 

-3.0 

-2.2 

-1.4 

i  .o 

-2.2 

-1.2 

•i  #  4 

•  1.0 

2,0 

0,7 

0.1 

0.3 

0.6 

3.0 

3.1 

2.3 

i.4 

2.1 

4.0 

3,1 

2.3 

2.3 

1.5 

2.3 

5.0 

2.1 

1.6 

1.9 

4.0 

2.1 

1.6 

1.5 

i  .6 

7 , 0 

1.8 

1.3 

i.i 

1.4 

a.o 

0.7 

0.1 

0.3 

0.4 

9,0 

-1.3 

-i.  7 

•2.0 

•1 . 7 

10,0 

-3.7 

-4.0 

-4.1 

-3.9 

11. 0 

-4.3 

-4.0 

-3.5 

-3.3 

.  *  •  ' 


TIME 

SCH 

HOURS 

SCH  A 

SCH  B 

SCH  E 

B-MOD 

0. 

-3.0 

-2.3 

-2.2 

-2.3 

i.o 

-1.6 

-1 .3 

-i.i 

•  1 , 0 

2.0 

O'.  9 

0.1 

0.5 

0.4 

3.0 

3.0 

2.0 

2.0 

2.1 

4.0 

2,8 

2.1 

2.0 

2.3 

5.0 

2.3 

1.9 

1.7 

1 .9 

6.0 

2.1 

1.4 

i.3 

i.s 

7.0 

2 1 0 

0.9 

i.i 

i  .5 

8.0 

o;o 

0.1 

0.3 

J.4 

9.0 

-1.2 

-1.6 

-1.7 

•  1 . 4 

10.0 

-3.2 

-3.0 

-2.3 

-4 , 0 

11. 0 

-3.3 

-3.4 

•  2.3 

•  3 , 4 

SURFACE 


MAXIMUM  FLOOD 

MAXIMUM  EBB 

TIME 

VELOCITY 

TIME 

VELOCITY 

EBB  PRt' 

SCH 

HOURS 

DATA 

HOURS 

DATA 

DOM  I  NANI 

A 

3.0 

3tl 

11.0 

;4.3 

55.0 

B 

3.0 

2.3 

10,0 

—  4,0 

60.7 

E 

4.0 

1 ;  7 

10,0 

24,1 

64.9 

BM 

4.0 

2.3 

10.0 

.3.9 

55. B 

BOTTOM 


Note:  Tine  Is  expressed  in  hours  after  moon's  transit  of  74th  meridian. 
Velocities  are  expressed  in  feet  per  second  prototype. 


MAXIMUM  FLOOD 

MAXIMUM  MSB 

TIME 

VELOCITY 

TIME 

VELOCITY 

EBB  PRg; 

y* 

HOURS 

DATA 

HOURS 

DATA 

DOM  I NANC8 

3,0 

3,0 

11,0 

;3,3 

4?.4 

4,0 

2.1 

11. 0 

:s.4 

60.4 

r 

3.0 

2.0 

10.0 

82.3 

34;i 

4.0 

2i3 

io.o 

84.0 

56,9 

v. 

TABLE  33- 

CHARLESTON  HARBOR  MODEL 
BUSHY  PARK  WATER  SUPPLY  TESTS 

CURRENT  VELOCITIES  FOR  PINOPOLIS  WEEKLY  RELEASE  HYDROGRAPHS 
SCHEDULES  A,  B,  E,  AND  BM 


WANDO  RIVER  MILE  07 

SURFACE 

TIME 

SCH 

IN  HOURS 

SCH  A 

SCH  B 

SCH  E 

B-MOD 

0. 

-t'.9 

•  0.9 

•1.4 

-8.9 

1.0 

-1^4 

•0 . 9 

0.1 

•i .  b 

2.0 

-Oil 

b.i 

0.1 

o.i 

3.0 

1.4 

i  .2 

1.2 

i.s 

4.0 

1.4 

1.3 

1.2 

1.8 

5.0 

1,1 

i  .2 

i.2 

i  .7 

4.0 

1.0 

i.o 

i.o 

1.5 

7.0 

llO 

i.o 

0.7 

1.4 

8.0 

o ;  7 

0.5 

0.4 

0.7 

9.0 

-0 .5 

0.1 

•o .  i 

■e.i 

10.0 

-1.8 

-i  .2 

•l.i 

•4  .4 

li.o 

-2 1 0 

-1.7 

•1.8 

•i .  4 

BOTTOM  . 

TIME 

SCH 

IN  HOURS 

SCH  A 

SCH  B 

SCH  E 

.B-MOD 

0. 

-1.9 

•1.4 

•i.2 

-i .  5 

i.o 

-1 . 4 

•0.9 

■  0.6 

•  i.o 

2.0 

-0 1 5 

6.1 

0.3 

o.i 

3.0 

i ;  2 

0.9 

0.7 

1.1 

4.0 

1.3 

i.o 

0.9 

i.6 

5.0 

ijo 

i.o 

0.9 

£.5 

4.0 

ilo 

i.o 

0.8 

i.4 

7,0 

llo 

0.7 

0.8 

i.I 

8.0 

o ;  5 

6.3 

0.5 

•6 . 3 

9.0 

-0 . 5 

0.1 

-0 . 3 

•1.5 

10.0 

-1 . 8 

-0.9 

-0 .9 

•  2.2 

li.o 

-2ll 

-i.2 

-0.9 

•2.1 

SURFACE 


SCH 

A 

B 

E 

BH 


SCH 

A 

B 

E 

•  M 


MAXIMUM  FLOOD 
TIME  VELOCITY 

data 

1.3 


hours 

3.0 
4.0 
3.0 
4.0 


MAXIMUM  *03 
TIME  VELOCITY 
DATA 


i;2 

1.8 


MOORS 

11.0 

11.0 

li.o 

il.O 


:2.o 

:i'.7 

*1.8 

*1.8 


BOTTOM 


MAXIMUM  FLOOD 

MAXIMUM  EBB 

TIME 

VELOCITY 

TIME 

VELOCITY 

HOURS 

DATA 

UOORS 

DATA 

4.0 

1.3 

11.0 

*2.1 

4,0 

1.0 

0. 

*1.4 

4.0 

0:9 

0. 

*1.2 

4.0 

1*6 

10. 0 

*2.2 

ebb  pre* 
dominance 
54.2 
44.X 
45.5 
43.1 


EBB  PR6* 
DOMINANCE 
50.9 
48.5 
47.2 
57.8 


Time  is  expressed  in  hours  after  moon's  transit  of  74th  meridian. 
Velocities  arc  expressed  in  feet  per  second  prototype. 


TABLE  34 

CHARLESTON  HARBOR  MODEL 
BUSHY  PARK  WATER  SUPPLY  TESTS 

CURRENT  VELOCITIES  FOR  PINOPOLIS  WEEKLY  RELEASE  HYOROGRAPHS 


SCHEDULES  A.  B,  E. 

AND  BM 

WANDO  RIVER  MILE  09 

SURFACE 

TIME 

SCH 

IN  HOURS 

SCH  A 

SCH  U 

SCH  F. 

B-MOD 

0. 

-1.2 

-2.3 

-2.6 

•  3.3 

1,0 

-l'.O 

-i .  7 

•i.a 

•2.4 

2.0 

-o;5 

0.1 

0.3 

•i.o 

3.0 

i.a 

3.8 

i.i 

2.4 

4.0 

1.7 

2.8 

3.1 

2.4 

5.0 

.2.1 

1.7 

2.1 

1.7 

6.0 

1 . 4 

1 .7 

1.4 

t.4 

7.0 

1.2 

1.3 

i.a 

1.2 

fl.O 

o',  a 

0.9 

-0.6 

6.4 

9.0 

-0 .5 

0.1 

•i .  o 

•  t.4 

10.0 

-1.4 

-i.A 

•2.7 

43.2 

11.0 

-1^4 

-2.3 

•3 .  a 

•  3,5 

BOTTOM 

TIME 

IN  HOURS 

SCH  A 

SCH  B 

SCH  E 

SCH 

B-MOD 

0. 

-1.3 

•i  ,6 

•2.9 

-3.2 

1.0 

-l'.O 

-i.o 

-i.9 

•  1.7 

2.0 

-0.5 

0.1 

0.5 

•  6.5 

3,0 

1.4 

3.9 

2.9 

2.1 

4.0 

r.8 

3.0 

2.1 

i.7 

5.0 

2/4 

2.0 

1.4 

i.a 

6.0 

1.9 

1.6 

i.i 

6.9 

7.0 

1.4 

1.6 

a. a 

6.8 

8.0 

0.7 

0.8 

0.3 

6.4 

9,0 

-0.4 

0.1 

•1 . 0 

•i.o 

10.0 

-1,2 

-1.3 

-2.4 

•  2.8 

li.o 

-1.4 

-1.6 

-2.9 

•3.8 

SURFACE 


SCH 

A 

B 

E 

BM 


SCH 

A 


B 

E 

BM 


MAXIMUM  FLOOD 

MAX 

TIME 

VELOCIT* 

TIME 

HOURS 

DAT* 

hours 

5.0 

2.1 

10,0 

3.0 

3.8 

0. 

4.0 

s;i 

11. 0 

3.0 

2.6 

11.0 

BOTTOM 

MAX J MUM  FLOOD 

MAXI 

TIME 

VELOCITY 

TIME 

HOURS 

DAT  i 

hours 

5.0 

244 

ll.o 

3.0 

3.9 

0, 

3.0 

2.9 

11,0 

3.0 

2.1 

11,0 

VELOCITY 

DATA 

-1.4 

42.3 

-3.0 

43.5 


VELOCITY 
DATA 
-1.4 
11.6 
12.9 
43.  A 


EBB  PRE¬ 
DOMINANCE 
42.3 
42.0 

59.1 

63.2 


EBB  RRE4 
dominance 
4  0.3 
33.8 

57.3 

67.3 


Note:  Time  is  expressed  in  hours  after  moon's  transit  of  74th  meridian. 
Velocities  are  expressed  in  feet  per  second  prototype. 


TABLE  3S 

CHARLESTON  HARBOR  MODEL 
BUSHY  PARK  WATER  SUPPLY  TESTS 

CURRENT  VELOCITIES  FOR  PINOPCLIS  WEEKLY  RELEASE  HYDROGRAPHS 
SCHEDULES  A,  B,  E.  AND  BM 
WANDO  RIVER  MILE  13 


MIDDEPTH 


TIME 

IN  HOURS 

SCH  A 

SCH  B 

SCH  E 

sen 

B-MOD 

D. 

"2.2 

•  2,3 

-1.8 

-1.6 

1*0 

-2*1 

•2.5 

-1.5 

"1.1 

2.0 

”1  •  3 

•0 . 4 

-0.3 

0.1 

3.0 

0*5 

1.6 

0.3 

1.6 

4.0 

1*5 

1.6 

i.< 

1.6 

5.0 

1*3 

1.0 

1.1 

1.4 

6.0 

1«0 

0.9 

0.9 

1.0 

7.0 

3.9 

0,9 

0.7 

0.9 

6.0 

fl.7 

0.7 

0.7 

0.6 

9-0 

-0-4 

0.1 

0.1 

0.1 

10.0 

"2-0 

•2,0 

-0.9 

*1.6 

11.0 

"2.0 

•2,3 

-1.6 

•1.6 

MIDOfcPTri  ’ 


SCH 

MAXIMUM  FLOOD 
time  vEL0CIty 

HOURS  data 

MAXIMUM  EBB 

T ! MF  vELOCI.Y 
HOURS  DATA 

EBB  PRE¬ 
DOMINANCE 

A 

4.0 

1.5 

o, 

-2.2 

65,0 

B 

3:0 

1.6 

1.0 

•2.5 

60,6 

E 

4t0 

1.4 

o, 

•1,8 

5U.3 

BM 

3:0 

1.6 

0. 

•l.6 

46,9 

Time  is  expressed  m  hours  after  moon's  transit  of  74th  meridian 
Velocities  are  expressed  in  feet  per  second  protet/pa. 


>  ,  - 

TIME 

SCH 

IN  ilOURS 

SCH  A 

SCH  U 

SCtl  E 

B-MOD 

•V” 

0, 

-1.5 

-2.0 

-1.8 

-1.7 

m 

i.o 

-0 . 9 

-0.6 

-0  ■  9 

-0.7 

■ 

2.0 

•0  •  fl 

0.5 

0.1 

0.3 

3.0 

0.6 

i.9 

1.7 

1.9 

4.0 

0.9 

1.9 

i.4 

2.1 

--V 

5.0 

0 , 6 

2.0 

1.2 

2.0 

v  . 

4.0 

1.5 

1.5 

.1.0 

1.3 

7.0 

Oil 

0.6 

0.3 

0.7 

.  • 

8.0 

0.1 

-0.8 

0.1 

*0.4 

9.0 

-1.4 

-i  1 3 

•  2.0 

-i .  6 

P 

10.0 

•1  e  4 

-2.0 

-2.1 

-i  .9 

r 

li.o 

*1.6 

-2.3 

-2.2 

-2.0 

TABLE  36 

CHARLESTON  HARBOR  MODEL 
BUSHY  PARK  WATER  SUPPLY  TESTS 

CURRENT  VELOCITIES  FOR  PINOPOLIS  WEEKLY  RELEASE  HYDROGRAPHS 
SCHEDULES  A,  B,  E,  AND  BM 
ASHLEY  RIVER  MILE  01 


SURFACE 


TIME 

SCH 

^  ■  4 

HOURS 

SCH  A 

SCH  B 

SCH  E 

B-MOD 

.  • 

0. 

-0.9 

•1 . 4 

•1  •  1 

-6.9 

•  -  -  .*•  .*•  .*• 

i.o 

-0 , 3 

-0 . 3 

-0  •  4 

-o.i 

2.0 

0.8 

0.9 

0.1 

1.0 

3.0 

0.8 

i.s 

1.7 

2.0 

4.0 

1.3 

1.4 

i.5 

2.1 

•  '  •  .  ■ 

5.0 

1.2 

1.5 

1.5 

i.4 

4.0 

1.3 

1.4 

1.2 

1.4 

- ...  ... 

7.0 

0.8 

6.7 

0.8 

6.9 

8.0 

-0.3 

-0.1 

o.i 

o.i 

* *.*  *»*  *.  *  , 

9.0 

-0.9 

-i.4 

•i .  4 

-i.o 

.*•  .*•  .  ■  < 

10.0 

-1.4 

•1 . 8 

•  1 .4 

•1  .3 

li.o 

-1.5 

-2.1 

•1.4 

•i.9 

SURFACE 


MAXIMUM  FLOOD 

Time 

VELOCITY 

SCH 

HOURS 

OATA 

A. 

6.0 

1.5 

B 

5.0 

2.0 

E 

3.0 

177 

8M 

4.0 

2.1 

TIME 

VELOCITY 

EBB  PRE- 

HOURS 

data 

DOmINANCS 

11,0 

•  1.6 

67,2 

li. a 

72.3 

55,0 

li.o 

12.2 

’  62.3 

11.0 

&2.0 

52.7 

MAXIMUM  FLOOD 
TIME  VELOCITY 
HOURS  DATA 
4.0  t:3 

4.0  176 

3.0  1.7 

4.0  2tl 


MAXIMUM  HBB 
TIME  VELOCITY 
HOURS  DATA 
11.0  il.5 

11,0  *2.1 

10,0  -1.6 

11.0  ti.9 


EBB  PRE¬ 
DOMINANCE 

48.1 

50.3 
40.6 

39.3 


Note:  Time  is  expressed  in  hours  after  moon's  transit  of  74th  meridian. 
Velocities  are  expressed  in  feet  per  second  prototype. 


I 


•  • 


.  V 


9  V 


%*  %' 

V  -•  V.  - 


.  •  .  *  ^  • 
.  • .  *  .V. 


TABLE  38 

CHARLESTON  HARBOR  MOOEL 
BUSHY  PARK  WATER  SUPPLY  TESTS 

CURRENT  VELOCITIES  FOR  P1NOPOUS  WEEKLY  RELEASE  HYORO GRAPHS 
SCHEDULES  A,  8,  E,  AND  BM 
ASHLEY  RIVER  MILE  05 


SURFACE 


TIME 

IN  ilOURS 

SCH  A 

SCI)  B 

SOI  E 

SCH 

B-MOD 

0. 

-2.5 

-2.3 

-2.4 

-2.1 

i.o 

-1.5 

-i.o 

•1  •  2 

-1.3 

2.0 

-0,1 

0.1 

0.1 

o.o 

3.0 

2.1 

2.0 

1.0 

2.2 

4.0 

2.0 

1.7 

i.o 

2.1 

9,0 

1.8 

i.a 

i,7 

1.8 

0.0 

ill 

i.o 

1.0 

1.7 

7 . 0 

0.9 

i.o 

i.i 

0.9 

9,0 

O'.l 

0.1 

0.1 

*6.3 

9.0 

-2.2 

-2.3 

-1.8 

-2.1 

10.0 

-3.3 

-3.0 

•  3(0 

-3.1 

li.o 

-3.0 

-3.0 

•  2.8 

•  2.9 

BOTTOM 

TIME 

SCH 

IN  HOURS 

SCH  A 

SCH  B 

SCH  E 

B-MOD 

0. 

-1.9 

-1.8 

-1.7 

;i.o 

i.o 

-l'.O 

-0.9 

-0.9 

-6.7 

2.0 

0.1 

0.1 

0.1 

1.1 

3.0 

2.3 

2.3 

2.3 

2.4 

4.0 

2.X 

2.1 

2.2 

2.1 

5.0 

2.2 

i.o 

2.9 

1.7 

0.0 

1.0 

1.0 

i.o 

1.5 

7.0 

*  .0 

1.0 

1.0 

0.9 

8.0 

0.1 

0.1 

o.i 

6.2 

9.0 

-1 . 4 

-i  .9 

-1.0 

-i.o 

10.0 

-2.5 

-2.0 

-3.0 

-2.0 

li.o 

-2. 4 

-2.7 

-2.4 

-2.i 

SURFACE  . 


MAXIMUM  FLOOD  MAXIMUM  EBB 
TIME  VELOCITY  TIME  VELOCITY  EBB  PRE- 


SCH 

HOURS 

OATA 

HOURS 

DATA 

DOMINANCE 

A 

3.0 

2.1 

10,0 

13.3 

02.7 

B 

3.0 

2:0 

10,0 

£3.0 

00,1 

E 

5.0 

1:7 

10,0 

•3 • 0 

00.9 

BM 

3.0 

2:2 

10. 0 

•3  •  1 

58.3 

BOTTOM 

MAX f MUM  FLOOD  MAXIMUM  EBB 
flME  VELOCITY  ttME  VELOCITY  EBB  PRE- 


SCH 

HOURS 

DATA 

HOURS 

DATA 

DOMINANCE 

A 

3.0 

2.3 

10.0 

:2.5 

51.0 

8 

3.0 

2.3 

11.0 

42.7 

53.7 

E 

3.0 

2.3 

10. 0 

£3.0 

53.1 

IN 

3.0 

2.4 

10 . 0 

*2.0 

48.1 

Time  is  expressed  in  hours  after  moon's  transit  of  74th  meridian 
Velocities  are  expressed  in  feet  per  second  prototype. 


TABLE  39' 

CHARLESTON  HARBOR  MODEL 
BUSHY  PARK  WATER  SUPPLY  TESTS 

CURRENT  VELOCITIES  FOR  PINOPOLIS  WEEKLY  RELEASE  HYOROGRAPHS 
SCHEDULES  A,  B,  E.  AND  BM 
ASHLEY  RIVER  MILE  07 

SURFACE 


TIME 

IN  HOURS 

SOI  A 

sen  b 

SCH  E 

SOI 

B-MOD 

a. 

-2i2 

-i  .4 

-8.9 

•  2.6 

i.o 

-1.5 

-0.9 

-0 . 9 

-i.a 

2.0 

0.1 

0.1 

0.1 

•  0.3 

S.O 

1.7 

i.o 

1.2 

i  .2 

4,0 

1 : 6 

0.9 

i.a 

i.a 

5.0 

1.5 

i.o 

i  .3 

i  .3 

4.0 

r.s 

b.9 

1.2 

1.2 

7.0 

0.7 

0.4 

0.9 

6.9 

#,o 

0.1 

0.1 

o.i 

0.1 

9.0 

-1.9 

-i.a 

•1.1 

-i  .3 

10,0 

-2.9 

-i.9 

-2.2 

-2.7 

11.0 

-2.4 

-1.7 

-1.9 

•2.5 

bottom 

TIME 

IN  HOURS 

SCH  A 

SCH  B 

SCH  E 

SCH 

B-MOD 

8. 

-214 

-i.a 

-i  7a 

-2.1 

i.o 

-i:7 

-o .  a 

•  0.9 

•i .  2 

2.0 

o;i 

0.1 

0.1 

-6.3 

3,0 

2.0 

1.0 

2.2 

2.5 

4.0 

1 1 7 

0.9 

2.0 

2.4 

5.0 

1.9 

0,9 

i.e 

i  .5 

4.0 

1.7 

o.a 

i.a 

1 .5 

7.0 

1:0 

0.5 

1.2 

1.3 

S.O 

-0,3 

6.1 

0.1 

0.3 

9.0 

-1 . 6 

-1.0 

-0.9 

-i.o 

10.0 

-2  i  9 

-2.3 

-2.1 

-2.1 

11.0 

-2l  7 

-2.1 

•1 . 9 

-2.3 

SURFACE 


MAXIMUM  FLOOD 

MAXIMUM  EBB 

TIME 

VELOCITT 

TIME 

VELOCITY 

EBR  PRE¬ 

SCH 

HOURS 

data 

HOURS 

DATA 

DOMINANCE 

A 

3.0 

1.7 

10.0 

;a.9 

62.9 

B 

3,0 

liO 

10,0 

-1.9 

64.5 

E 

4.0 

i.a 

10,0 

-2 . 2 

54.# 

BM 

4.0 

lia 

10,0 

•  2.7 

64,  i 

BOTTOM 

MAXIMUM  FLOOD 

MAXIMUM  FBB 

TIME 

VELOCITT 

TIME 

VELOCITY 

EBB  PREi 

SCH 

HOURS 

DATA 

HOURS 

DATA 

DOMINANCE 

A 

3.0 

2:0 

10,0 

: 2.9 

60. S 

B 

3.0 

i.o 

10,0 

*2,3 

66,6 

E 

3.0 

2.2 

10.0 

•  2.1 

46.9 

BM 

3.0 

2:5 

11.0 

£2.3 

50.8 

Time  is 

expressed 

in  hours  after  moon’ 

's  transit 

of  74th  merid: 

Velocities  arc  expressed  in  feet  per  second  prototype. 


TABLE  40 

CHARLESTON  HARBOR  MOOEL 
BUSHY  PARK  WATER  SUPPLY  TESTS 

CURRENT  VELOCITIES  FOR  PINOPOLIS  WEEKLY  RELEASE  HYDROGRAPHS 
SCHEDULES  A,  B,  E,  AND  BIA 
CLOUTER  CREEK  MILE  01 


SURFACE 


TIME 

IN  llOURS 

SCH  A 

SCH  B 

SCH  E 

SCH 

B-MOD 

o. 

-0.9 

-l.l 

-9.5 

-l.o 

1.0 

-0.7 

-0.7 

-g.5 

-0.8 

2.0 

-0.3 

0.2 

0.1 

-0.5 

3.0 

0  •  5 

0.5 

0.5 

0.1 

4.0 

0-8 

0.7 

0.5 

0.8 

5.0 

.  0-8 

0,6 

0.7 

0.2 

6.0 

1.1 

0.9 

0.8 

3.2 

7.0 

0.9 

0.9 

0,9 

0.3 

8.0 

0*2 

0,3 

0.2 

0.7 

9.0 

-1.6 

•1.2 

-1.3 

0.1 

10*0 

-1-7 

-1.6 

-1.1 

-1.3 

11.0 

-1.3 

-1.3 

-0,3 

-0.8 

BOTTOM 

TIME 

SCH 

IN  HOURS 

SCH  A 

SCH  B 

SCH  E 

B-MOD 

o. 

-0-8 

-0.3 

9.1 

-0,3 

1.0 

-o-l 

-0,3 

0.1 

0.1 

2-0 

0*5 

-0.1 

O.t 

0.5 

3.0 

0-7 

0.5 

0.1 

0.3 

4.0 

3  « 6 

0.5 

8.7 

0.2 

5-0 

0 . 6 

0,6 

0.7 

0.7 

6.0 

1-0 

1.0 

1.1 

0.8 

7.0 

0-8 

1.2 

1.1 

0.8 

8.0 

0*3 

0.9 

0.4 

•  0.5 

9.0 

-l*o 

-1.1 

-0.5 

-0.3 

10.0 

-1.3 

-1.1 

-0,6 

-0,9 

11.0 

-0-7 

-O',  6 

-0 , 3 

-0,5 

SURFACE 


MAXIMUM  FLOOD  MAXIMUM  £93 


SCH 

T  !MF 
hours 

velocity 

data 

r  I  HE 
HOURS 

vELOCtTT 

U  A  7.4 

EBB  PRE¬ 
DOMINANCE 

A 

6:0 

l.l 

10, 0 

•If  7 

61,5 

a 

6:0 

3,9 

■  1U,0 

•1.* 

60,2 

E 

7  TO 

0.9 

10,0 

■l.l 

52,7 

BM 

4:0 

0.8 

10,9 

•1*3 

65,1 

BOTTOM 


maximum  flood  maximum  ess 


SCH 

T!Me 

HOURS 

v6L0CItY 

data 

tIhc 

Aours 

yEL0C!TY 

UATA 

EBB  PRE¬ 
DOMINANCE 

A 

6:0 

1.0 

10,0 

•1.3 

45,8 

8 

7:0 

1,2 

9.0 

•1 , 1 

44,1 

E 

6:0 

1.1 

10,0 

■  0.6 

24,4 

BM 

6:0 

0,8 

10.0 

•0-. 9 

41.5 

Time  is  expressed  in  hours  after  moon's  transit  of  74th  meridian 
Velocities  are  expressed  in  feet  per  second  prototype. 


TAELIJ'. 

CHARLESTON  HAREOR  MODEL 
BUSHY  PARK  WATER  SUPPLY  TESTS 

CURRENT  VELOCITIES  FOR  PINOPOLIS  WEEKLY  RELEASE  HYDROGRAPHS 
SCHEDULES  A,  B  C.  AND  D 
COOPER  RIVER  MILE  30 

SURFACE 

TIME  ' - 


HOURS 

SCH  A 

SCH  R 

SOI  c 

SCII  D 

6. 

-2.5 

-i.  1 

-0.6 

-1.4 

i.o 

-2  16 

-?.o 

•i.o 

-i  .3 

i.o 

-2.3 

-1.9 

•  0.9 

-1.4 

3.0 

-li4 

•0.6 

•0.8 

-0.7 

4.0 

-O'.S 

0.2 

3.1 

8.1 

9,0 

0.1 

0.7 

0.4 

e  .5 

6.0 

0 .3 

0.6 

i.4 

1.6 

7.0 

o:* 

0.4 

i.4 

0.9 

8.0 

0)2  . 

0.3 

i.2 

6.6 

9.0 

0.1 

e.i 

1.0 

6.3 

16.0 

-013 

-0.3 

0.1 

•0.3 

11,0 

-1.5 

-i.o 

•  0.9 

-6.9 

BOTTOM 

TIME 


HOURS 

SCH  A 

SOI  B 

SCH  c 

SCH  D 

0. 

-2:i 

-2.3 

•  7,0 

-1.7 

i.o 

-2i3 

-2.3 

-?.3 

-2.3 

2.0 

-2,< 

-2.3 

-i .  • 

-2.1 

3.0 

-2.0 

-1 . 5 

•  1.3 

•1 .6 

4.0 

•  0 . 6 

0.1 

0.1 

o.i 

9,0 

0.1 

3.6 

0.4 

6.4 

6.0 

0.1 

1.3 

0.6 

6.7 

7.0 

oil 

i.J 

0.8 

6.8 

8.0 

0 ;  3 

o.a 

0.9 

0.6 

9.0 

0.1 

0,6 

0.5 

6.3 

16.0 

-.0  ‘.  7 

0,3 

o.i 

n.i 

li.o 

-1 . 6 

-0,3 

-0.3 

-6.8 

SURFACE 


maximum  flood 

“AXIMIJM  BBS 

TIME 

VELOCITY 

T  I  HE 

VELOli  I  TY 

EBR  PRE> 

SCH 

HOURS 

DATA 

HOURS 

data 

DOMINANCE 

A 

7.0 

0.4 

1.0 

•  2.6 

92.8 

B 

5.0 

0.7 

1.0 

•  2,0 

77.9 

C 

6.0 

1.4 

i.o 

Jl.O 

46 ,4 

D 

6.0 

1.0 

0 . 

ii.6 

66.8 

BOTTOM 

MAXiMUM  FtOOr 

MAX 

Imijh  bBb 

TIME 

VELOCITY 

i  1  *F 

’■ELOrlTY 

EBR  PRfci 

SCH 

HOURS 

D*T,-. 

hours 

”8.4 

DOM  I HABCE 

A 

8,0 

0.3 

2.0 

94.9 

B 

6.0 

i;3 

1.3 

i2.3 

64,7 

C 

8.0 

Old 

1.0 

-2 , 3 

70.8 

D 

*.0 

i.o 

•  2.3 

72.8 

Time  is  expressed  in  liorrs  sf*cr  moon's  transit  of  74th  meridian 
Velocities  arc  expressed  in  feet  per  second  prototype. 


TABLE  42 

CHARLESTON  HARBOR  MODEL 
BUSHY  PARK  WATER  SUPPLY  TESTS 

CURRENT  VELOCITIES  FOR  PINOPOLIS  WEEKLY  RELEASE  HYDROGRAPHS 
SCHEDULES  A,  B,  C,  AND  0 
COOPER  RIVER  MILE  34 
SURFACE 


HOURS 

SCH  A 

SCI!  B 

sen  c 

SCH  0 

6. 

-0 . 5 

-1.3 

•i  ,6 

•i ,  3 

i.o 

-O'.  3 

-1.3 

-1.3 

m  .a 

9.0 

'-0.5 

-i.5 

-i.3 

-i .? 

3.0- 

-O'.  4 

-0.9 

•  0.9 

•i.o 

4.0 

Oil 

0.1 

-0,3 

o.t 

9.0 

0.1 

i.l 

0.1 

6.3 

6,0 

Oil 

0.8 

0.2 

o.i 

7.0 

Oil 

0.3 

0.1 

o.i 

8.0 

0.1 

0.9 

0.1 

o.i 

9.0 

oil 

0.3 

O.t 

o.i 

10,0 

0,1 

•  0,1 

o.i 

M 

li.o 

-0.3 

-0.8 

0.1 

-6.3 

HOURS 

SCH  A 

SCH  B 

SCH  C 

0. 

-0.8 

•  0,8 

-6,9 

i.o 

-1 1 0 

•i.o 

-i.l 

2.0 

-0.8 

-0.8 

•i  •  o 

3.0 

-0 .3 

-0.3 

-0.6 

4.0 

o;i 

0.1 

0.1 

9,0 

0,1 

6.8 

0.3 

6,0 

0.1 

i  .4 

0.8 

7.0 

0.1 

i.3 

1.0 

0.0 

oil 

i.4 

1.2 

9.0 

oil 

i.3 

1.4 

10.0 

oil 

0.7 

0.9 

li.o 

-0.8 

-0.3 

O.i 

SURFACE 


MAXiHUM  FLOOD 

MAXIMUM  EBB 

TIME 

VELOCITY 

TIME 

VELOCITY 

HOURS 

DATA 

HOURS 

DATA 

4.0 

0.1 

0, 

Co.  5 

5.0 

111 

2.6 

Si. 9 

6.0 

0.2 

0, 

Cl. 6 

5.0 

o;3  i,o 

BOTTOM 

Ci.  a 

maximum  flood 

MAXIMUM  EBB 

TIME 

VELOCITY 

TIME 

VELOCITY 

hours 

DATA 

HOQRS 

4.0 

o:i 

1.0 

-1.0 

7.0 

ll5 

1.0 

£i.o 

9.0 

If* 

i.o 

7.0 

0.9 

i.o 

-1.0 

EBB  PRSC 

dominance 

8*  #  A 
64.9 
87.* 
87.8 


EBB  BBt- 
DOMlNAfiCB 
90.3 

39.8 
39,6 

46.9 


Note:  Time  is  expressed  in  hours  after  moon's  transit  of  74th  meridian. 
Velocities  are  expressed  in  feet  per  second  prototype. 


.  .  \ 


*.v.'  %vv\v.v:. 


sen 

HOURS 

data 

HOURS 

DATA 

DOMINANCE 

A 

8.0 

0.7 

1.0 

-4.6 

95.3 

e 

8,0 

2,0 

£4.2 

44.4 

c 

0.0 

2.2 

2.0 

£3.0 

60.1 

D 

0.0 

X.7 

2.0 

£4.5 

71.B 

BOTTOM 

MAXIMUM  rlOOO 

MAXIMUM  MBB 

t!ME 

velocity 

TIME 

VELOCITY 

EBR  PRE¬ 

sen 

HOURS 

DATA 

HOURS 

DATA 

DOMINANCE 

A 

0.0 

0.4 

3.0 

-4.5 

96.7 

B 

VO 

2l9 

2.0 

£4.3 

57.9 

C 

0.0 

2,-0 

2.0 

£3.6 

64.0 

D 

0,0 

3.2 

2.0 

£2.7 

40,0 

Time  is  expressed  in  hours  after  moon's  transit  of  7Jth  meridian 
Velocities  ave  expressed  in  feet  per  second  prototype. 


TAffl-E  44 

CHARLESTON  HARBOR  MODEL 
BUSHY  PARK  WATER  SUPPLY  TESTS 

CURRENT  VELOCITIES  FOR  PINOPOLIS  WEEKLY  RELEASE  HYDROGRAPHS 
SCHEDULES  A,  B,  C.  AND  D 
COOPER  RIVER  MILE  42 

SURFACE 

TIME  - - 


IN  HOURS 

SCII  A 

SCII  B 

SCH  C 

SCII  D 

6. 

-o'.  5 

-1.3 

-1.3 

-1.3 

i.O 

-1.1 

-1.3 

-2.1 

-2.6 

2.0 

-2.0 

-1.4 

•2.6 

•2.3 

3.0 

-2.2 

-1.3 

•2.7 

•2,6 

4.0 

-2 .2 

-0.9 

-2.2 

-1.9 

3.0 

-1.2 

-0.4 

•  i.o 

-0.3 

4.0 

-0:3 

O.S 

0.9 

6.7 

7.0 

0.2 

0.9 

i.i 

i.3 

8.0 

0.2 

0.9 

1.2 

6.9 

9.0 

0.2 

0.9 

1.3 

i.i 

16,0 

0 .2 

0.8 

0.7 

6.8 

11.0 

-0.4 

0.3 

0.2 

6.3 

TIME 

IN  HOURS 

BOTTOM 

SCH  A 

SCH  B 

SCH  C 

SCH  0 

0. 

-i;7 

-1.2 

-1.4 

-1.0 

£.0 

-2 :  s 

-i .  7 

-2.1 

•i  .7. 

2.0 

-2.9 

-1.7 

-2.2 

-2.6 

3,0 

•34 

-i  .* 

-2.2 

-?.i 

4.0 

-3.0 

-i.4 

-1.9 

-1.3 

5.0 

-2.5 

-0.3 

*0.4 

6 .  t 

8.0 

-1.6 

0.1 

0.5 

0.6 

7.0 

-1.0 

0.7 

i.o 

1.2 

8.0 

-0.4 

i  .2 

i.o 

i.3 

9.0 

0:2 

i.3 

1.0 

1.3 

in,  n 

o;.2 

1.1 

i.o 

i .  i 

li.o 

-0.6 

0.8 

1.0 

6.8 

SURFACE 


maximum  flood 

MAXIMUM  FRO 

time 

VELOCITY 

tike 

VELOCITY 

EBB  PRtf- 

HOURS 

DATA 

HOURS 

DATA 

dominance 

7 . 0 

0.2 

3,0 

£2.2 

94.8 

7.0 

0.9 

r 

2.0 

-1.4 

64,7 

9 !  0 

1.3 

.  3 , 0 

•  2,7 

68.2 

7.0 

1.3  • 

3,0 

•  2.6 

67.4 

BOTTOM 


maximum  flood 

MAXIMUM  FB8 

time 

VELOCITY 

TIME 

VELOCITY 

FBR  PRfc- 

SCH 

HOURS 

DATA 

HOURS 

DATA 

COm [  naNCB 

A 

9.0 

0:2 

3.0 

*3.1 

98.2 

8 

9.0 

i:3 

2.0 

-1.7 

60.4 

C 

7.0 

1.0 

2.3 

-2.2 

65.6 

D 

8,0 

1 . 3 

3,0 

-2.1 

57.4 

Time  is  expressed  in  hours  after  moon's  transit  of  74th  meridian 
Velocities  arc  expressed  in  feet  per  second  prototype,. 


TABLE  45 

CHARLESTON  HARBOR  MODEL 
BUSHY  PARK  WATER  SUPPLY  TESTS 

CURRENT  VELOCITIES  FOR  PINOPOLIS  WEEKLY  RELEASE  HYDROGRAPHS 
SCHEDULES  A,  B.  C  AND  D 
COOPER  RIVER  MILE  44 

SURFACE 

TIME  ~~  ' 


IN  HOURS 

sell  A 

SCH  B 

sen  c 

SCII  D 

e. 

-1.6 

-i  .3 

-0.9 

-1.3 

i.o 

-l ;  t 

-1.3 

-i .  6 

•  i  .6 

2.0 

-1.8 

-1.2 

>1.8 

-1.4 

3.0 

-1.9 

-i.o 

-1.4 

-1  .4 

4,0 

-1  ;9 

-0.9 

"1.1 

-i.i 

5.0 

-i :  7 

0.1 

0.1 

o.i 

4.0 

-1.6 

1.0 

i.i 

6.7 

7.0 

-1.4 

0.7 

1.3 

6.9 

a.o 

-1.1 

0.4 

i.i 

0.4 

9.0 

-o;5 

0.5 

0.9 

0.4 

10.0 

-0.8 

0.2 

0.9 

6.3 

li.o 

-1.1 

0.1 

0.3 

o.i 

BOTTOM 

TIME- 


HOURS 

SCH  A 

SCH  B 

SCH  C 

SCH  D 

0. 

-1.1 

-1.8 

-1.4 

-1.0 

i.o 

-1.1 

-l  .4 

-2.0 

-i .  i 

2.0 

-uz 

-1.4 

•1.8 

-6 . 9 

3.0 

-1.1 

-1  .  6 

-1.9 

-0.9 

4.0 

-1.3 

-1.1 

-1.6 

-0.4 

5.0 

-1.1 

0.1 

0.1 

o.i 

6.0 

-1.0 

1.2 

1.4 

i  .2 

7.0 

-0.6 

0.9 

1.3 

1.2 

8.0 

-0.4 

0.5 

1.3 

0.9 

9.0 

-0.3 

0 . 4 

1.0 

6.8 

10.0 

-0 . 1 

0.2 

0.9 

o.i 

li.o 

-O'.  5 

O.I 

0.1 

-6.4 

SURFACE 


maximum  flood 

MAXIMUM  FBB 

TIME 

VELOCITY 

TIME 

velOc I ty 

EBB  PRE¬ 

SCH 

HOURS 

DATA 

HOURS 

data 

DOMINANCE 

A 

9.0 

-0.5 

3,0 

£1.9 

ioo.B 

B 

6.0 

1.0 

0, 

•  1.3 

62.* 

c 

7.0 

i:3 

2.0 

tl.B 

55.2 

D 

7.0 

0:9  2,0 

BOTTOM 

£1.6 

68.2 

max t hum  flood 

MAXIMUM  F9S 

TIME 

VFLOCTTY 

TIME 

VELOCITY 

EBB  PRE¬ 

SCH 

HOURS 

DAT* 

HOURS 

DATA 

DOMINANCE 

A 

10.0 

-0.1 

2.0 

-1.3 

100.8 

B 

6.0 

1.2 

0. 

-1.8 

69.2 

C 

6.0 

1.4 

1.0 

£2.0 

60,4 

D 

6.0 

1 . 2 

i.o 

il.l 

53.9 

Hole:  Time  is  expressed  in  hours  after  r.non's  transit  of  74th  meridian. 
Velocities  arc  expressed  in  feet  per  second  prototype. 


AD-R1S0  160 

UNCLASSIFIE 

COOPER  RIVER  REDIVERSION  PROJECT  LRKE 
SANTEE  RIVER  SOUTH  CAR.  .  <U)  CORPS  OF 
CHARLESTON  SC  CHARLESTON  DISTRICT  FE 
D 

MOULTRIE  AND 
ENGINEERS 

B  76 

F/G  12/2 

2/3 

NL 

^ — 

■ 

TABLE  4S 

CHARLESTON  HARBOR  MODEL 
BUSHY  PARK  WATER  SUPPLY  TESTS 

CURRENT  VELOCITIES  FOR  PiNOPOUS  WEEKLY  RELEASE  HYOROGRAPHS 
SCHEDULES  A,  B.  C.  AND  D 
WANDO  RIVER  MILE  3 

SURFACE 


TIME 

IN  itOURS  SCH  A  SCH  B  SCM  C  SCH  D 


D. 

-2.0 

-1.9 

•i  $  $ 

-2.S 

i.o 

*0 .  fl 

-0.9 

•  0  » 7 

•i  •  o 

2.0 

0.9 

0.1 

0.1 

o.i 

3.0 

2.7 

2.3 

2.0 

i.4 

4.0 

2.7 

2.3 

2.0 

1.4 

5/0 

2.3 

1.9 

1.4 

i.4 

4.0 

r.a 

i.4 

1.5 

i.5 

7.0 

1*2 

i.o 

1.2 

i.Q 

a.o 

0.1 

0.1 

0.1 

0.1 

«.o 

-2.0 

-i  .9 

-2.0 

-3.2 

10.0 

-3.4 

-3.2 

-3.1 

?3 .? 

11,0 

-2.5 

-3.1 

-2.4 

-3.0 

BOTTO!I 

TIME 

IN  HOURS 

SCH  A 

SCH  B 

SC!!  C 

SCH  D 

0. 

-2.1 

-2.3 

-1.8 

-1.4 

1.0 

-1.1 

-i.2 

-1.1 

•  0 . 4 

2.0 

llO 

0.1 

0.1 

o.i 

3.0 

2.4 

2.« 

2.1 

1.7 

4.0 

2,6 

2.3 

2.3 

i.t 

5.0 

2.5 

2.1 

3.0 

1.8 

4.0 

2.0 

2.0 

i.i 

i.o 

7.0 

1.5 

i.4 

1.4 

8.0 

0.8 

0.1 

0.1 

0.1 

4.0 

-i  1 3 

-1 . 4 

•1.4 

-6 . 1 

10.0 

-3.2 

-3.1 

•3 .  i 

-2.3 

li.o 

-3:2 

-3.1 

-2.4 

•2.4 

SURFACE 


maximum  flood  maximum  ebb 


TIME 

VELOCITY 

TIWE 

VELOCITY 

EBB  PflEi 

SCH 

HOURS 

DAT* 

HOURS 

DATA 

OOMisAfiCI 

A 

3,0 

2.7 

10.0 

-3.4 

49.3 

s 

3.0 

2.3 

lo.o 

13. 2 

54.8 

c 

3.0 

2;o 

10.0 

£3,1 

55. i 

0 

4.0 

1.9 

9.0 

^3.2 

64.3 

BOTTOM 

MAXIMUM  TLOOD 

MAXIMUM  |>BB 

TIME 

VELOCITY 

TIME 

VELOCITY 

EBB  PRfii 

SCH 

HOURS 

DATA 

HOURS 

data 

DCmInaUCE 

A 

3.0 

2.4 

10,0 

8-3 . 2 

48.1 

a 

3.0 

2.4 

10,0 

:3.i 

53.8 

c 

4.0 

2.3 

10. 8 

*3.1 

51,4 

0 

3.0 

1.7 

11,0 

*2 . 4 

54.8 

Time  is  expressed  in  hours  after  moon's  transit  of  74th  meridian 
Velocities  are  expressed  in  feet  ,>er  second  prototype. 


TABLE  47 


CHARLESTON  HARBOR  MODEL 
BUSHY  PARK  WATER  SUPPLY  TESTS 
EFFECTS  OF  WEEKLY  HYDROG RAIMIS 
ON  SALINITIES  IN  PARTS  PER  THOUSAND 
HIGH -WATER  SLACK 


SCH 

A 

sen 

B 

SCH 

c 

SCH 

0 

SCH 

E 

sen 

BM 

SUR 

BOT 

SUR 

BOT 

SUR 

BOT 

SUR 

BOT 

SUR 

BOT 

SUR 

BOT 

ASHLEY 

RIVER 

21.2 

24.8 

28.3 

28.3 

28.3 

28.6 

28.1 

28.2 

28.2 

28.6 

28.0 

28.7 

19.0 

22.5 

27.3 

27.5 

27.7 

28.2 

27.3 

27.4 

27.3 

27.5 

27.0 

27.4 

10.5 

19.6 

25.7 

26.9 

26.7 

27.1 

26.  1 

26.9 

25.7 

26.8 

25.4 

26.5 

13.7 

17.0 

24.9 

25.6 

25.3 

26.1 

25.0 

25.6 

24.4 

24.8 

23.5 

24.8 

12.8 

14.3 

25.3 

24 . 2 

24.6 

24.6 

23.9 

24.4 

23.1 

23.3 

22.3 

22.9 

11.9 

12.5 

22.3 

22.9 

24.0 

24.0 

23.4 

23.6 

22.1 

21.9 

21.2 

21 . 7 

11.5 

11.8 

21.8 

21 .8 

23.4 

23.5 

22.7 

22.7 

21.0 

21.0 

19.9 

20.5 

WANDO 

RIVER 

14.4 

18.8 

25.6 

26.4 

24 . 5 

25.5 

24.1 

26 . 3 

24.5 

24.9 

22.7 

25.3 

12.4 

15.7 

24.9 

25.0 

25.9 

25.0 

25 . 3 

25.3 

23.8 

24.0 

23.5 

25.9 

11.0 

12.3 

23.3 

23.0 

23.8 

24.  1 

23.6 

23.8 

22.0 

22 

21.5 

21.7 

10.3 

10.7 

23.0 

22.9 

23.3 

23.0 

22.6 

22.6 

21.4 

21.5 

21 . 1 

21.1 

9.6 

9.8 

22.7 

22.7 

22.9 

22.8 

22.6 

22.6 

21.0 

21 . 1 

21.2 

21.2 

9.1 

9.2 

22.3 

22.3 

>  ->  i 

22.1 

-2.5 

22.2 

21.0 

21.0 

20.9 

20.9 

8.9 

8.9 

21.0 

21  .0 

21.4 

21.4 

21.5 

21.4 

20.2 

20.2 

19.0 

i 9 . 0 

8.7 

8.7 

20.9 

21.1 

20.5 

20.5 

20.6 

20.6 

15.8 

15.7 

18.7 

13.7 

CLOUTEK 

CREEK 

6.5 

8.5 

22.8 

22.9 

23.8 

23.9 

22.0 

23.0 

20.7 

20.7 

19.3 

21.5 

BACK  RIVER 

RESERVOIR 

0.0 

0.0 

0.0 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

EAST  BRANCH  COOPER 

RIVER 

TABU;  -18 

CHARI. LSTON  HARBOR  MODLi. 

BUSHY  r- ARK  WAT! ' R  SUPPLY  TFSTS 
K1T1CTS  OF  UT.LKL'i  ! IYUROCRAPI IS 
ON  SAl.IN 1 1  ll.S  IN  FARTS  PUR  THOUSAND 
LOK-lVAIl.R  slack 


MILL- 

SCH 

A 

sen 

B 

STATION 

SUR 

BOT 

SUR 

"but 

1 

12.9 

20.1 

25.2 

26.1 

3 

11.3 

17.7 

23.9 

21 . 9 

S 

12.3 

13.1 

22.7 

2  5.2 

7 

ll.S 

11.7 

21.9 

22.1 

9 

11.3 

11.3 

21 .  1 

21.4 

11 

10.0 

10.5 

19.6 

19. 

13 

8.1 

9.2 

16.8 

17.7 

1 

10.0 

16.0 

22.6 

2  3.7 

3 

9.7 

10.3 

i  7 

?  7 

5 

9.2 

9.3 

22.5 

22.4 

/ 

9.0 

9.0 

22.1 

*>  •>  n 

9 

8.8 

8.9 

21.1 

21.3 

11 

8.6 

8.7 

20.1 

20.0 

13 

8.2 

8.1 

19.  1 

1  9 .  S 

IS 

7.7 

■2.8 

17.9 

17.8 

1 

2.6 

1 . 7 

17.8 

( 

1 9 . 4 

BAC  K 

1 

0.0 

0.0 

0.0 

0.(1 

1 

4. 

0.0 

0.0 

0.0 

0.0 

i: 

AST  B! 

SOIL 

s'uk  no  r" 

ASH1LY  R I  Vi: R 


sen  t>  _ 

SUR  ”‘  BOT 


Sc!  t _ K _ 

SUR  '  BOT 


:  j .  s 


_  i . . 


26.  8 

24 . 9 

26.0 

*>  r 

.. .  *> 

24 . 1 

25 . 2 

2  t . 

25.5 

22.0 

22.6 

22.0 

22 . 9 

21  .8 

21.9 

22.1 

20.6 

20.8 

20.3 

1 S .  8 

19.2 

1 1  VR  R 

21 .  1 

22.6 

2  5.2 

2  3.1 

•»  *  f, 

22.o 

2  3 . 2 

22  .4 

22.1 

2  2 . 5 

2  2 .  > 

2  2.0 

->  >  « 

..A  .  ' * 

2  ! 

21.2 

-  )  .  / 

21.6 

20.4 

I  9 .  I 

1  9 . 4 

1  9  .  o 

i  7 . 9 

17.8 

1  7 . 9 

i  RT.T  K 

20.4 

1 "  . 

19.5 

BACK  R  1 VI. R  Ri  A: AVOIR 


i:ast  branch  com  t  a  rim  r 


i  19 
t  17 


SCI  i _ BM 

SlIR  T> 


21.1  2 
22.9  2 

21.1  2 
20.  i  2 
19.2  1 

18.1  1 
11.8  1 


2  9 .9  2 

21.1  2 
21.0  2 
21.0  2i 
20.1  2. 

19.1  1! 

20.2  2! 
18."  1; 


»  te.  W  W 

8  vu  v 

\n  i 


l 

«  ©  «  s 


!i 

|Siii 


MODEL  LIMITS 


MODEL  LIMITS 


AND  EAST  COOPER  RIVERS.  ANO  IN  CLOWTER  CREEK  MODEL 


Tine  IN  NOUNS  Of  TEN  NOON'S  TNNNSIT  OP  74TH  NENIOINN 


TEST  CONDITIONS 

OCEAN  HOC  NNNOC  5.4  FT 

OCEAN  SALINITY  I  TOTAL  SOLTI  30.0  PPT 

•USMV  PANS  CONS  I  NED  HlTHOWMALS  I  ISO  CPS 

ASNLET  NIVEN  ESI  CFS  HONDO  NIVEN  BE  CPS 
COQPCt  NIVEN  •  VONIOUS  ICENIT  HYOtOONNPHS 

LliGLNU 

Sell.  A  - 

Sell.  B  - 

Sch.  C  —  •  — 

Sch.  1)  —  •  •  — 


CNONt.CS TON  HANSON  NODCt 
SUSMT  PANS  NATEt  SUPPLY  TESTS 

TIDAL  HEIGHTS  FOR 
WEEKLY  HYDROGRAPH 
SCHEDULES  A,  B,  C,  AND  D 

STATIONS 

CNI.  CN2 .  ANO  CN3 


PLATE  4 


Tine  in  hours  after  noons  transit  or  7«th  heridian 


TEST  CONDITIONS 

OCEAN  TIDE  RANOC  5.4  FT 
OCEAN  SAtlNITT  (TOTAL  SOLTI  30.0  PPT 
Bushy  parr  conn  iked  nI'horjniais  1 1  so  CFS 
A3Nl£»  RlrtR  2BI  CFS  KANCO  RIVER  62  CFS 
COOPER  RIVER  -  VARIOUS  ICEKLY  HYQROOR OPNS 


i.i:r.i=,%M) 

Sell.  A  - 

Sch.  b  -  -  -  - 

Scu.  c  —  .  — 

Soli.  U  —  •  •  — 


CHARLESTON  harbor  no  del 
BUSHY  PARR  HATER  SUPPLY  TESTS 

TIDAL  HEIGHTS  FOR 
WEEKLY  HYDROGRAPH 
SCHEDULES  A,  B,  C,  AND  D 

STATIONS 

CR4 .  CRS.  ANO  CR6 


PLATE  5 


IMK  IN  HOURS  RPTCR  ROOM'S  TRANSIT  OR  74TM  MERIDIAN 


TtST  COMO  I T IONS 

OCCAM  TlOt  RAMOC  M  r T 
OCJAM  SAL  INI  T  T  (  total  SALT  1  90.0  APT 
RUOMT  PARK  CmOMtTO  MITH0RAMN.9  1  ISO  CCS 
mer  VIVCR  ».  CPS  MAMOO  RIVER  82  CCS 
court*  RIVCR  •  VARIOUS  ICCRLT  MTDROORMPHS 


U-GliNI) 

Scl\.  A  - 

Sch.  II  -  -  -  - 

Sell.  C  —  •  — 

Sell.  D  —  •  •  — 


CHARLESTON  HARBOR  NOOCL 
0U8MT  PARA  MATCR  SUPPLY  TESTS 

TIDAL  HEIGHTS  FOR 
WEEKLY  HYDROGRAPH 
SCHEDULES  A,  B,  C,  AND  D 

STATIONS 

CRT.  CRS.  AMO  tCt 


PLATE  6  • 


Tine  IN  NOUNS  AFTCR  NOON'S  TRANSIT  OF  74TH  NCR1DI AN 


TtST  CONDITIONS 

ocean  Tin  nanoe  s.«  ft 

ocem  srlinitt  itotae  sntn  so.o  rar 

ousm  ram  cowoinco  mhhotrm(n.s  mss  cfs 
asuct  Rivet  t«i  cfs  vr.vsn  Rivet  si  era 
cooret  Rivet  -  various  ttEiar  NTO«ooraras 


LEGEND 

Sch.  A  - 

Sell.  U  - 

Sell.  C  —  .  — 
Sell.  U  —  .  •  — 


CHARLESTON  HARBOR  HOOCL 

ousmt  ram  hater  surat T  TESTS 

TIDAL  HEIGHTS  FOR 
WEEKLY  HYDROGRAPH 
SCHEDULES  A,  B,  C,  AND  D 

STATIONS 

HRI .  HRt.  AND  HRS 


PLATE  7 


TIME  |N  HOURS  AFTER  ItOON'S  TRANSIT  OR  7«TH  HER  1DIAH 


TEST  CONDITIONS 

OCEAN  TIOE  AANOE  8.4  F T 


OCEAN  sal  ml  TT  MOTAL  SALT!  SO.O  PFT 

OUOMT  FARM  COHOINEtl  MIIHORTSfflLS  1180  CFS 

ASHLET  RIVER  f«l  CFS  MANX)  RIVER  BE  CFS 

COSTER  RIVER  -  VARIOUS  kCEKLT  HTOR  COR  RAWS 

l.liCUMI) 

Sell. 

A - 

Sell. 

U  -  -  -  - 

Sell . 

c  —  •  — 

Sell. 

L)  —  .  .  — 

CHARLESTON  HARBOR  NOOEL 
BUSMT  BARN  MATER  SUFTIT  TESTS 

TIDAL  HEIGHTS  FOR 
WEEKLY  HYDROGRAPH 
SCHEDULES  A,  B,  C,  AND  D 

STATIONS 

Ml.  0 «.  AND  CCI 


PLATE  8 


012348670*  10  II  II  0 

T1KC  IN  H0UR3  RfTCR  HC3*'8  TRRMSIT  Of  74TH  HERIDIRM 


TUT  C0WITIW3 

OCtW  TIDE  CftWt  5  i  FT 

OCCAM  tTtlp-M  ITOTITt  5^TI  JC.O  PfT 

0U3MT  rsr.*  crtrjueo  wnt;cir,.v.«fiLS  n60  crs 
mrr  tirer  m  era  ;x.»o  tm*  f?  cfs 

COQftR  RIVCII  -  VARIOUS  HU  KIT  MY030SRMTK3 


UiUiND 

Sell.  A - 

Sell  11  -  -  -  - 

Scl. .  C  —  •  — 

Sel' .  i’  —  . .  — 


CHARLESTON  ItfWttW  HDDEL 
BUSHY  POW  HATER  8UPftT  TESTS 

TIDAL  HEIGHTS  FOR 
WEEKLY  IIYDROGRAPH 
SCHEDULES  A,  B,  C,  AND  D 

STATIONS 

RRI  (MO  ARt 


PLATE  9 


T INC  in  NOUNS  NFTCR  NOON’S  TOONS IT  OF  74TN  NCRIDION 


TItT  CONDITIONS 

OCCUR  HOC  RNNOC  S.4  FT 

OCCNN  SNUNITT  ITOTM.  SNLT  I  90.0  FFT 

OUSMT  FNW  CONOINCD  RITMORfSlRLS  II SO  CM 

mhlct  mm  tsi  era  nnnoo  omo  u  cfs 

COOFtR  01  VCR  -  VORIOUS  NCCW.T  HTOOOOOWFHS 


CNNRUSTON  HRROOR  HOOCL 
OUSMT  PNRK  MRTCR  SUFFtT  TCSTS 

TIDAL  HEIGHTS  FOR 
WEEKLY  HYDROGRAPH 
SCHEDULES  A,  E,  AND  BM 


LEGEND  STRTJOW 

Sch  A  _  CRI.  CM.  UNO  COS 

Sell.  L  - 

Sell.  UM  —  •  — 


PLATE  10 


0  1  Z  3  4  5  6  7  I  ft  tO  II  IX  0 

Tine  IN  K01M9  AFTEt  ROOM'S  TURNS  IT  OF  7«TH  MERIDIAN 


TEST  COMO I T I  OKS 

OCEISM  TIDE  «fi*DC  S.4  FT 

OCCAM  SALIMITT  I  TOTAL  SOLTI  30.0  PfT 

BUSXT  FRM  CC-fSIWO  MITKTT5TOSTLS  I  ISO  CFS 

WMttr  uni  »i  crs  ussoe  Amu  or  crs 

COOPtl  «m*  -  VMTIOUS  ICCNIT  HTOMDOAMPHS 

l.l:GI:NIT 

Sch.  A  - 

Sell.  1:  -  -  -  - 

Sell.  liM  —  .  — 


CHMMLC8TOM  HffilBOM  MODEL 
OOSMT  Fft*«  MATES  SUm.T  TESTS 

TIDAL  HEIGHTS  FOR 
WEEKLY  HYDROGRAPH 
SCHEDULES  A,  E,  AND  BM 

STATIONS 

C*«.  CMS.  AMO  CMS 


PLATE  11 


TIME  IN  HOURS  UTTER  NOON'S  TRANSIT  Of  74TH  NCRIOIRN 


TEST  C0*Q|T|0N3 

OCCRN  TIDE  RANOC  M  TT 

OCENN  SALIH! IT  ITOTR1  SALT I  30.0  TTT 

RUSNT  TASK  CtnOINED  HITnCRANALS  11  SO  CTS 

NRM.ET  RIVER  ESI  CTS  tCXSK  RIVER  M  CTS 
CNTER  RIVER  •  VARIOUS  MERIT  NVOROOAATMS 

U-GLNI) 

Sch.  A  - 

Sell.  1:  -  -  -  * 

Sell.  UM  —  •  — 


CHARLESTON  I  AMOUR  NODE  l 
RUSNT  TARA  HATER  SUTTLT  TESTS 

TIDAL  HEIGHTS  FOR 
WEEKLY  HYDROGRAPH 
SCHEDULES  A,  E,  AND  BM 

STATIONS 

CRT.  CAR.  AND  ECI 


PLATE  12 


TINE  IN  IfCAJftS  WTE«  KCW'S  TRfMSIT  Cf  ?4TH  MMIOIRN 


TEST  COKOITIOW 

OCEM  T!U  t,EW»f  *.«  fT 

•Ctfi*  S.4.IWMT  ITOtn.  rS.Tl  50.0  PfT 

tusur  h.'m  cmai Kto  hhwwww. s  i  i so  ccs 

mulct  tint  m  crs  rive*  w  era 

coerti  amt  -  tmious  wcklt  mtwocxwpm 


l.liGL.Mi) 
Sth.  A  — 
Jelt  li 
S.h.  BM  — 


CHMlESHM  HMOOa  HOOCL 
SUSMY  C.r-K  KrtTER  tUfnT  TESTS 

TIDAL  HEIGHTS  FOR 
WEEKLY  HYDROGRAPH 
SCHEDULES  A,  E,  AND  BM 

STAT10KS 

Ml  MO  Mt 


PLATE  15 


WEEKIY  HYCiROCHAPH 


wrj  K!  Y  MfOROCMAPH 


- r0^  *Pr 

—  —  —  vC-Di  l 


tg s  r  conj  xiTHi  1 

OCCAM  T  Of  KA*JO?  j4fT 

OCCAM  JAl-MiT*  (TOTAL  SALT)  10.0c  T  PPM 

ASHLtT  H'V£»  26*  “*Z  WA  NDO  ft  t  Vt  ft  8.'.  CH 

•ushv  pap*  C0*-*ntNCr>  withdrawals  nso  cr$ 
COOPER  RlVlR  F  LOW  , '3,8GO  CIS  SCmCOulC  A 

O—  — O  MICH  WATER 
A  A  LOW  WATER 


CHARLESTON  HARDOR  VODEL 
BUSHY  PARK  WATER  SUPPLY  TESTS 

’  EFFECTS  OF 

SCHEDULE  A  WEEKLY  HYDROGRAPH 
ON  MAXIMUM  AND  MINIMUM 
TIDE  HEIGHTS 


STATION  CR-6 


PLATE  17 


©  o 

I?  20 


~-~v  --\J 


- PROTOTYPE 

— - —  MODEL 


m 


-  N>-- — >>■— 


TIME , DAYS 


Tt ST  CONDITIONS 

OCEAN  TIDE  R4HC.F  5  4  FT 

OCEAN  SALINiT  Y  (TOTAL  ^ALT)  30.000  PPM 
ASWLtV  NlVtR  JAiCT'i  WANOO  RIVER  82CFS 
6u$ht  park  covniNeD  wirwORAvVAi  *  uso  cfs 
COOPER  RIVER  FLOW  ISJOO  CfS  SCHEDULE  A 

— O  HIGH  WATER 
A-  A  LOW  WATtR 


CHARLESTON  HARBOR  MOOEL 
BUSHY  PARK  WATER  SUPPLY  TESTS 

’  EFFECTS  OF 

SCHEDULE  A  WEEKLY  HYDROGRAPH 
ON  MAXIMUM  AND  MINIMUM 
TIDE  HEIGHTS 
STATION  CR-6 


PLATE  19 


0 


WEEKLY  HYDROGRAPH 


PHOTOTYPE 
- MODEL 


* 

2 


X 

o 

§ 

X 


TIME  »  DAYS 


TEST  CONDITIONS 

OCEAN  TtOC  NANCE  5  APT 

OCEAN  SALINITY  (TOTAL  SALT)  M.OOOPPM 
A3HLCY  PlVEP  EAICTS  WANOO  PlVEP  SECTS 
■USMY  PA  PH  COMBINCO  WIThOPAWAlS  IISO  CTS 
COOPEP  PlVEP  TLO*  IS, *04  CTS  SCHEDULE  A 


MCM  PAT  I A 
LO*  WATEP 


CHARLESTON  HARBOR  MODEL 
BUSHY  PARK  WATER  SUPPLY  TESTS 


'  EFFECTS  OF 

SCHEDULE  A  WEEKLY  HYDROGRAPH 
ON  MAXIMUM  AND  MINIMUM 
TIDE  HEIGHTS 
STATION  SR-i 


WHKIY  MYDROGHAHH 


. - -  PUO*OTfS»t 

— •  —  —  MOO:  L 


TEST  CONDITIONS 

OCEAN  Tif>r  RANGE  5  4  rr 

OCEAN  SALINifr  (TOT  At  SALT)  30.000  PPM 
ASHLEY  RIVER  *«lCFS  WANOO  RIVf  R  6.'  CF5 
•USHV  PA  A  K  COMBINED  WiThDUAWAlS  H50  CF5 

COOPER  RlVC«  FLOW  fS,tOOCfS  SCNtOULE  A 

O—  — O  HIGH  WATE  * 

#»— LOW  WATf » 


charleston  harbor  mooel 

BUSHY  PARK  WATER  SUPPLY  TESTS 

*  EFFECTS  OF 

SCHEDULE  A  WEEKLY  HYDROGRAPH 
ON  MAXIMUM  AND  MINIMUM 
TIDE  HEIGHTS 


STATION  DR-2 


WEEKLY  HYDROGRAPH 
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SUN  MON  TUES  WED  TMURS  FRI  SAT 

TIME,  OATS 


CHARLESTON  HARBOR  MODEL 

TEST  CONDITIONS  BUSHY  PARK  WATER  SUPPLY  TESTS 

ocean  tioe  range  s  «  rr 

ocean  salinity  (total  salt)  so.oooprm 

ASMLET  RIVER  241 CFS  WANOO  RIVER  »2  CFS 
■USMT  PARK  COMSINCO  WITHDRAWALS  IISO  CFS 
COOPER  RIVER  PLOW  3000  CPS  SCMEOULE  S 
•"»  «« O  HIGH  WATER 
P—4  LOW  WATER 

STATION  CR-5 


•  EFFECTS  OF 

SCHEDULE  B  WEEKLY  HYDROGRAPH 
ON  MAXIMUM  AND  MINIMUM 
TIDE  HEIGHTS 


WHKl.Y  M/[)K,)(»I!APH 


*n  u 
2^ 


t/> 

p  -3 


- MODI  L 


TIME,  OATS 


charleston  harbor  model 

TEST  CONDITIONS  BUSHY  PARK  WATER  SUPPLY  TESTS 

OCEAN  TtOC  RANGE  3  4  f  T 

OCEAN  5ALiNtT»  (TOTAL  SA».’)  30,000  PPM 

A  SHLtr  «»*■£«  ^4hro  Ptvfh  MCtfj 

BuSHVPAHc  COL'!t>Nt  U  WIThCI’  A*V*w3  H3G  CfS 
COOPER  RIVER  ElOW  3000  0  5  «,Ch(oulE  0 

<H— — O  HICH  WATER 
».-—4  LOW  WATER 

STATION  CR-6 


'  EFFECTS  OF 

SCHEDULE  B  WEEKLY  HYDROGRAPH 
ON  MAXIMUM  AND  MINIMUM 
TIDE  HEIGHTS 


weekly  hydrograpm 


—  ■  m®OtOt  >pi 
- MODEl 


SUN  MON  TUES  WCO  TNuRS  PR*  SAT 

time.  Days 


TEST  CONDITIONS 


CHARLESTON  HARBOR  MODEL 
BUSHY  PARK  WATER  SUPPLY  TESTS 


ocean  r  ot  rance  5  a  pt 

OCEAN  SALINITY  CTOTAL  SALT)  30,000  PPM 
ASmLCV  R»VCR  26i  C PS  WANOO  RIVER  02  CPS 
BuShy  PAR*  Comoro  witmOP avvalS  hSO  CTS 
COOPER  RIVER  PLOW  3000  CPS  SCHEDULE  B 


HI6H  WATER 
LOW  WATER 


’  EFFECTS  OF 

SCHEDULE  B  WEEKLY  HYDROGRAPH 
ON  MAXIMUM  AND  MINIMUM 
TIDE  HEIGHTS 


STATION  BR-i 


PLATE  27 
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TEST  CONDITIONS 

OCCAM  T»Di  BANC  I  5«fT 

OCEAN  5AUNIT  v  (TOT  M  *ALT)  30  OGO  <**»M 

AShU  V  Hv(B  A.'-Npon  INIH  1^  C»? 

BUSHY  KAilH  CjV'Mti  WlJHUHAAAl'i  II  SO  C  f  5 
COO*'l  «  R«vl  M  l  OW  J000  Cf  ^  SCHl  OULC  C 
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HIGH  WATCH 
LOW  WATCH 


charleston  hapror  moot l 

BUSHY  PARK  V\  A  f  E  R  SUPPLY  TESTS 

EFFECTS  OF 

SCHEDUl.E  C  WEEKLY  HYDROGRAPH 
ON  MAXIMUM  AND  MINIMUM 
TIDE  HEIGHTS 


STATION  CR-0 


CHARLESTON  harbor  model 

TEST  CONQITHNS  BUSHY  PARK  WATP  SUPPLY  TESTS 

OCEAN  TlOt  U  A  MOP.  5  APT 

OCIAN  SAu‘4'T  f  O  DT  30.000  PPM 

A5Mtir«iVff»  J>6icrs  wAND  NiVfH  82CF5 
BUl.Hr  PAHM  C  Nt  0  WlTHOHAWA.  %  1 1  SO  CF3 
COOPIP  P'VCH  >  LOW  JOOU  Cf%  SCMCOutt  C 

— O  MICH  WATfB 
I  LOW  watch 

STATION  CR-S 


EFFECTS  OF 

SCHEDULE  C  WEEKLY  HYDROGRAPH 
ON  MAXIMUM  AND  MINIMUM 
TIDE  HEIGHTS 


WEEKLY  HYDROGRAPH 
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TEST  CONDITIONS 

OCCAM  TtOE  B AUG E  5  4  FT 

OCEAN  SAUNir  r  (.tor  u.  SALT)  30,000  PPM 
ASHLEY  PivEH  3PIGE5  wanDOPivCR  02  CPS 
BUS  YY  PAPA  COMAtNI  o  Wl'MDBApAtS  1130  CCS 
COOPEP  RIVER  PLOW  3000  CM.  SCHEDjlC  O 


HUM  WATER 
LOW  WAft« 


CHARLESTON  HARBOR  MODEL 
BUSHY  PARK  WATER  SUPPLY  TESTS 

*  EFFECTS  OF 

SCHEDULE  O  WEEKLY  HYDROGRAPH 
ON  MAXIMUM  AND  MINIMUM 
TIDE  HEIGHTS 


STATION  CR-5 


PLATE  34 
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WfTKLY  HYt'ROGP  APH 
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SUN  MON  TUES  W£3  THURS  FRI  SAT 

Time,  Days 


TF ST  CONDITIONS 


CHARLESTON  HARBOR  MOrEL 
BUSHY  PARK  WATER  SUPPLY  TESTS 


OCEAN  TIDE  IANGC  5  4  rr 

OL  *  AN  SALI  MIT  »  IrOTAL  SALT)  30.00C  PPM 

ASMilr  fl’VCii  CFS  WANOO  RIVER  0«?  Cf  S 
BuSHt  » -AM*  cr  MHfNCO  WITHDRAWALS  1150  CTS 
CCOt'CR  MivfH  I  LOW  3000  CfS  SCMCOULE  0 
O—  — O  HIGH  *AT£R 

A  a  low  water 


•  EFFECTS  OF 

SCHEDULE  D  V’E.EKLY  HYDROGRAPH 
ON  MAXIMUM  AND  MINIMUM 
TIDE  HEIGHTS 


STATION  CR-e 


0 
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TIME,  OATS 


TEST  CONDITIONS 

OCCAN  HOE  RANGE  S.4fT 

.OCEAN  SALiNJTy  (total  SALT)  30,000  PPM 
ASNLCV  RIVER  2 6lC*S  WANOO  RIVER  82  C^S 
0USHV  PARK  C0M6»NF0  WITHDRAWALS  II  SO  CTS 
COOPER  RIVER  FLOW  3000. CFS  SCmCOUlC  O 


NlCN  WATER 
LOW  WATER 


CHARLESTON  HARBOR  MOOEL 
BUSHY  PARK  WATER  SUPPLY  TESTS 

‘  EFFECTS  OF 

SCHEDULE  D  WEEKLY  HYDROGRAPH 
ON  MAXIMUM  AND  MINIMUM 
TIDE  HEIGHTS 


STATION  CR-7 


PLATE  36 


TEST  CONDITIONS 

OCCAM  TlOC  RANGE  5  4fT 

OCCAM  SALINITY  (TOTAL  SALT)  JO, 000  PPM 

ASMLCY  RlvCH  J6ICCS  WANOO  BiVtH  OJCCS 
Bushy  pah*  cowniNf  o  witmohayvalS  iiso  crs 
COOPCH  RIVCH  CLOW  Jooo  CCS  SCHCOULC  Q 
O—  — O  HICM  WATCH 
A—  .  A  LOW  WATCH 


TIMI,  DAYS 


CHARLESTON  HARBOR  MODEL 
BUSHY  PARK  WATER  SUPPLY  TESTS 

*  EFFECTS  OF 

SCHEDULE  D  WEEKLY  HYDROGRAPH 
ON  MAXIMUM  AND  MINIMUM 
TIDE  HEIGHTS 
STATION  CR-8 


PLATE  37 
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WIT Kt  V  HYnHOGHAPH 


■  MUQTOTtPk 
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SUN  MON  TUCS  WCO  THURS  FRI  SAT 

TlMf ,  DAYS 


TEST  CONOITIONS 

OCCAN  TlOC  RANGE  3  4  ft 

OCEAN  SAL'Nirv  (TOTAL  SALT)  J0.000  PPM 
ASHLCY  RIVCR  26 ICES  WANOO  «iv£R  62  CFS 
•USHY  PARK  CC  MAINE  0  WITMORAWAlS  IlSO  CF3 
COOPER  RIVEN  no*  *000  CM  SCHCOULC  Q 


MICH  WATER 
LO*  WATER 


CHARLESTON  HARBOR  MOOEL 
BUSHY  PARK  WATER  SUPPLY  TESTS 

•  EFFECTS  OF 

SCHEDULE  D  WEEKLY  HYDROGRAPH 
ON  MAXIMUM  AND  MINIMUM 
TIDE  HEIGHTS 


STATION  BR-1 


PLATE  39 


0 


w 


10 


JO 

*  a 

<>z 

is 

S?  » 


so 


-J 

Si 


7 


S 


»- 


a 

t 

M 

o 

P 


4 


Z 


I 


SUN 


TEST  CON 

OCCAM  TiOC  RANGE 
OCEAN  SAL'NITV  (TOTAL 
ASHLCV  RIVER  S6ICF5 
•USNV  PARK  COMBINED  Wl 
COOPER  RIVER  PLOW  J90i 


MICH  WATER 
LOW  WATER 


WfCKlY  HYC'ftOCttAPH 


- nao'OHK 

- WODtL 


TEST  CONDITIONS 

OCCAM  TlOf  RANGE  5  4  FT 

OCEAN  SALINlt  V  (JOTAL  SALT)  30.000  PPM 
asmlEy  r»vi«  *6icr*  wanoomivcr  p«?cfs 
Bushy  par*  co*.»wnfo  wi t mdrawai  s  nso  era 
COOPER  RivfR  fiowisoo  en  SCHCOULF  € 


HIGH  WATER 
LOW  WATER 


CHARLESTON  HARBOR  MODEL 
BUSHY  PARK  WATER  SUPPLV  TESTS 

•  EFFECTS  OF 

SCHEDULE  E  WEEKLY  HYDROGRAPH 
ON  MAXIMUM  AND  MINIMUM 
TIDE  HEIGHTS 


STATION  CR-6 


PLATE  41 


SUN  MON  TuES  WEO  ThURS  FRI  SAT 


-  . P«OTOT,»Pt 

—  - —  MOOt  L 


TIME,  OATS 


CHARLESTON  HARBOR  MOOEL 

TEST  CQNOITIQNS  BUSHY  PARK  WATER  SUPPLY  TESTS 

OCEAN  TIDE  RANGE  3  4  FT 

OCCAN  SAc'NITr  (rOTAt  SALf)  30,000  PPM 
A$mlCY  A-VCA  2«tCF3  WANOO  AIVCR  82CF3 

•USHY  PARK  COMbiNCO  WITHDRAWALS  It  SO  C.F3 
COOPER  RIVER  FLOW  *500<rP.l  SCMCOOLi  € 

O—  —O  MICH  WATER 
A——  A  LOW  WATER 

STATION  CR-7 


*  EFFECTS  OF 

SCHEDULE  E  WEEKLY  HYDROGRAPH 
ON  MAXIMUM  AND  MINIMUM 
TIDE  HEIGHTS 


PLATE  42 


WFCKLY  HtTV<OGHAPH 


—  — - V  jJ'  l 


SUN  WON  TOES  W£D  7  HUR5  FKi  SAT 

TIME,  DAYS 


TEST  CON'rr>ON$ 

OCEAN  Ttoc  RAH  jF.  5  4  FT 

OCfAN  SAU'Nirr  (TOTAL  5*i  Tt  30  000  P»M 

ASHLEY  Given  26tCf$  WA'JOOHlvtM  CF3 
t<J$MY  PARK  COMIIINfO  WITH  »(  AV.A  o  HSC  C*'5 
COOPER  PlVFM  now  1S00  Cf!»  S'.hIOUlC  1 

O—  — O  HIOH  WATER 
A  A  LOW  WAT  K  P 


CHARLESTON  HARBOR  MODEL 

Bushy  park  water  supply  tests 

1  EFFECTS  OF 

SCHEDULE  E  WEEKLY  HYDROGRAPH 
ON  MAXIMUM  AND  MINIMUM 
TIDE  HEIGHTS 


STATION  CR-B 


PLATE  43 
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TEST  CONDITIONS 

OCCAM  TlOE  RANGE  5  4  FT 

ocean  SAi  wr  V  (TOTAL  SALT)  30,000  PPM 

ASMLCT  R«VCH  ?6ICTS  WANOORiVfM  82  C  T  S 
bushy  park  combined  withdrawals  nso  era 
COOPER  RIVER  Flow  3500  Cft  SCmCOulE  l 


high  water 

LOW  WATER 


CHARLESTON  HARDOR  WODEL 
BUSHY  PARK  WATER  SUPPLY  TESTS 

•  EFFECTS  OF 

SCHEDULE  E  WEEKLY  HYDROGRAPH 
ON  MAXIMUM  AND  MINIMUM 
TIDE  HEIGHTS 


STATION  BR-2 


veiocm  in  fps 


velocity  in  rps 


If ST  CONDITIONS 
OCCAM  T  | Of  RANGE 
OCEAN  SAUN1TY  I  TO’OL  SALT  I 
BUSHY  PARr  CON8INCO  hIThORAhAlS 
RSMtfT  R)vCR  26)  CfS  NANDO  RIVER 


5  .«  r  t 
30-0  PPT 
I  ISO  CfS 
82  CfS 


COOPER  RIVER  - 


VARIOUS  nCERLY  hyOROGRAPhS 


Sell . 
Sell , 
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A  - 


UM  —  .  .  — 


charleston  harbor  hoocl 

BUSHY  PARR  HATER  SUPPLY  TESTS 


CURRENT  VELOCITIES  FOR 
WEEKLY  HYDROGRAPH 
SCHEDULES  A,  3,  E,  AND  BM 
COOPER  RIVER  MILE  2 


PLATE  47 


TIKE  IN  HOURS  AFTER  NOON  S  TRANSIT  OF  74TH  HER  IOI AN 


TEST  CONDITIONS 

ocean  tioc  ronoc  s.4  ft 

OCEAN  SALINITY  I  TOTAL  SAL  Tl  30.0  RFC 

BuStlt  TARN  CORBINCO  NITHORANAlS  I  ISO  CFS 
ASMLtY  RlvER  761  CFS  NANOO  RIVER  67  CFS 
COOLER  RlvCR  -  VARIOUS  NEE Air  ntOROCAARnS 

U-GliNU 

Sell.  A  - 

Sch.  IS  -  -  -  - 

Sch.  I!  —  •  — 

Sch.  ISM  —  ••  — 


CHARLESTON  harbor  hooel 
Bushy  parr  hater  supply  tests 


CURRENT  VELOCITIES  FOR 
WEEKLY  HYDROGRAPH 
SCHEDULES  A,  B,  E,  AND  BM 
COOPER  RIVER  MILE  4 


PLATE  48 
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line  IN  HOURS  AFTER  noon  s  TRANSIT  OF  74 tm  meridian 


TEST  CONDITIONS 

OCEAN  T JOE  RANGE  S.4  FT 
OCEAN  SAUNITT  (TOTAL  SAL  T  I  30.0  PP» 
OUSHT  FARR  COHBINEO  MITHORAUALS  I  ISO  CFS 
ASHLET  RlvER  761  CFS  NANDO  RIVER  67  CFS 
COOPER  RIVER  -  VARIOUS  NEERLT  htOROGRAPhS 


LliGliNI) 

Sell .  A  - 

Sell.  11  -  -  -  - 

Sell.  1:  —  •  — 

Sell.  UM  —  ••  — 


CHARLESTON  HARBOR  H00EL 
OUSHT  FARR  NATE*  SUPPLT  TESTS 


CURRENT  VELOCITIES  FOR 
WEEKLY  HYDROGRAPH 
SCHEDULES  A,  B,  E,  AND  BM 
COOPER  RIVER  MILE  8 


PLATE  50 
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PLATE  51 


con  noco  £29  flooc 


PLATE  52 


VELOCITY  tx  f PS 


PLATE  53 


T1HE  IN  HOURS  WE  TER  NOONS  TRANS I  t  OF  7«TH  HERI01AN 


UST  CONDITIONS 

OCEAN  TIDE  RANGE  S-«  FT 
OCEAN  SAL  INI  TV  (TOTAL  SAL  T  I  30.0  RET 
BUSHT  RAN*  COUBINEO  NIThORAnALS  1150  CFS 
A3HLET  RIvER  ?6I  CFS  NANDO  RIVER  8?  CFS 
COORER  RIvER  •  VARIOUS  NEE*LV  mvOROORARhS 


LliGIiNU 
Sch .  \  — 


Sch.  U  - - 

Sell.  13  —  •  — 
Sch.  BM  —  •  •  — 


CHARLESTON  harbor  HOOEL 
BUSHT  RANK  MATER  SUERlT  TESTS 


CURRENT  VELOCITIES  FOR 
WEEKLY  HYDROGRAPII 
SCHEDULES  A,  B,  E,  AND  BM 
COOPER  RIVER  MILE  16 


PLATE  54 


Tf  ST  CONDITIONS 

Off  ON  T  I  Of  NONOC  5  .*  f  T 

OCCftN  SOllNITT  I  T  o  f  ni  Sf.LT  1  30. 0  OP  T 

bushy  on**  coNwimu  ui t -.'jnftfeGi. s  uso  res 
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Sell.  I.  —  •  — 
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CHARlCSTON  HAKBO*  HOOE L 
BUSHY  POKK  NflTrH  SUPPIY  TESTS 

CURRENT  VELOCITIES  FOR 
WEEKLY  IIYDROGRAPH 
SCHEDULES  A,  B,  E,  AND  BM 
COOPER  RIVER  MILE  18 


PLATE  55 


OCOTJ  923  OCOU  033 


TEST  CONOIUOMS 

OCCAM  HOC  MANGE  5.4  FI 

OCCAM  SAL  INI  IT  I  TOTAL  SOLD  30.0  AFT 

BUSnt  parr  COMBINED  MIThoramalS  1150  CFS 
ASHLCI  RIVER  261  CFS  MANOO  RIVER  82  CFS 
COOPER  RIVER  -  VARIOUS  mEEnlv  hvoROGRAPns 

LliGliNl) 
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Sell.  II  -  -  -  - 

Sell.  I:  —  .  — 


Sch.  BM  —  — 


PLATE  56 


Charleston  harbor  hooel 

BUSHT  PARK  MATER  SUPPLY  TESTS 


CURRENT  VELOCITIES  FOR 
WEEKLY  HYDROGRAPII 
SCHEDULES  A,  B,  E,  AND  BM 
COOPER  RIVER  MILE  20 
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PLATE  59 


tine  IN  hours  after  NOON'S  TRANSIT  of  74TM  nerioiah 


TEST  CONDITIONS 

OCEAN  TIDE  RANGE  S.4  FT 
ocean  SAIINITT  (TOTAL  SAL T  1  30.0  PPT 
BUSHY  PARK  COMBINED  M|ThOR<*AlS  I  ISO  CFS 
ASHLEY  RIVER  ?61  CFS  NANDO  RIVER  8?  CFS 
COOPER  RIVER  •  VARIOUS  NCC*L v  hyOROORAPhS 


U-CliNl) 
Sell.  A  — 
Sch.  1$ 


Charleston  harbor  model 
Bushy  park  hater  supply  tests 


CURRENT  VELOCITIES  FOR 
WEEKLY  HYDROGRAPH 
SCHEDULES  A,  B,  E,  AND  BM 
COOPER  RIVER  MILE  28 
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CHflRtfSTON  M0R8OR  «00£i 
Bushy  prrk  m0U«  Supply  USTS 


CURRENT  VELOCITIES  FOR 
WEEKLY  HYDROGRAPH 
SCHEDULES  A,  B.  E,  AND  BM 
COOPER  RIVER  MILE  30 
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CHARLESTON  harbor  HPOEl 
BuSnr  parr  mater  supply  tests 


CURRENT  VELOCITIES  FOR 
WEEKLY  HYDROGRAPH 
SCHEDULES  A,  B,  E,  AND  BM 
COOPER  RIVER  MILE  34 


PLATE  63 
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HUE  IN  MOUNS  AFTER  NOON  S  TRANSIT  Of  74TM  HER  101  AN 


TEST  CONDITIONS 

OCEAN  HOC  NANOC  S.4  CT 
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VARIOUS  MEEKLY  HYOROGRAPHS 

l.KGIiNI) 

Sch. 

A 

Sell. 

1$  -  -  -  - 

Sell. 

1;  —  •  — . 

Soli. 

UM  —  •  ■  — 

CHARLESTON  HARBOR  H00CL 
BUSHT  PARR  HATER  SUPPLY  TESTS 


CURRENT  VELOCITIES  FOR 
WEEKLY  HYDROGRAPH 
SCHEDULES  A,  B,  E,  AND  BM 
COOPER  RIVER  MILE  40 


PLATE  66 


23456709  10 

T 1  HE  IN  hours  AFTER  flOON'S  TRANSIT  OF  74Tm  nERlOlON 


test  conditions 

OCEAN  not  RANGE  S-4  FT 

OCEAN  SAlimiT  I  TOTAL  SAL  T  1  30.0  PPT 

euSMT  PARK  COnOINEO  Ml  T  MORTALS  1  I  SO  CFS 
OShlET  RIVER  261  CF 3  MAtitX)  RIVER  82  CFS 
COOPER  RIVER  -  VARIOUS  ME  E  *  L  T  MTOROCRAPMS 

l.rdiND 

Sch .  A  - 

Sell.  »  -  -  -  - 

Sell,  li  —  •  — 

Sell.  BM  —  ••  — 


CHARIEST  ON  HARBOR  T100EL 
BUSHY  PARR  MATER  SUPPLY  TESTS 

CURRENT  VELOCITIES  FOR 
WEEKLY  HYDROGRAPH 
StHEDULES  A,  B,  E,  AND  BM 
COOPER  RIVER  MILE  42 


PLATE  67 


ebb  flood  ebo  flodo 


velocity  in  fps 


0123466189  10  II  12  0 

TIME  IN  HOURS  AF T£N  NOONS  T«(»NS1  T  OF  HIM  NENIDIAN 


TEST  CONDITIONS 

OCEAN  T  IOC  NANCE  S.4  FI 

OCEAN  SAUNIIV  I  TOTAL  SOLTI  30.0  PPT 

BUSHY  PAR*  COnBINEO  MPmDROnOlS  I  ISO  CFS 
ASNLET  NIVEN  261  CFS  HANOO  NIVEN  02  CFS 
COOPEN  NIVEN  -  VARIOUS  NCEKLT  HYONOONAPHS 

I.UGI-NU 

Sell.  A  - 

Sell.  II  -  -  -  - 
Sell.  I-  —  •  — 

Sell.  13  M  —  ••  — 


CHARLESTON  harbor  model 
BUSHY  PARR  HATER  SUPPLY  TESTS 


CURRENT  VELOCITIES  FOR 
WEEKLY  HYDROGRAPH 
SCHEDULES  A,  B,  E,  AND  BM 
COOPER  RIVER  MILE  44 


PLATE  48 


VtLOCltT  IN  FPS 


U5T  CONOIMONS 

OCfWN  TIOt  ROW*  S.<  Ft 

ocion  sot  ini tr  (torm.  s*h.ti  30-0  ppt 

BUSMT  PRR«  CONOlMtO  NltHOBfiMOLS  1  t  SO  CF  S 
OSm.lt  Kite*  ?6l  CFS  NONOO  RltER  67  crs 
COOPIN  RIVER  -  KORIOUS  KINIT  HTOROOROPmS 

i.i:cr.Ni) 

Sell.  A - 

Sell .  It  -  *  -  - 

Sch.  11  —  •  — 

Sell.  UM  —  — 


CHfWllSTON  HONBOT  HOOCl 
BUSHT  PORN  MfltCR  SUPPlT  tlSTS 


CURRENT  VELOCITIES  FOR 
WEEKLY  HYDROGRAPH 
SCHEDULES  A,  B,  E,  AND  BM 
WANDO  RIVER  MILE  \ 


PLATE  69 


LCDO 


SURFACE 


PLATE  70 


2 


line  IN  MOONS  Af  TER  MOON'S  TRANSIT  OF  74TM  MERIDIAN 


TEST  CONDITIONS 

OCEAN  TIDE  RAMOC  5.4  FT 

OCEAN  SAUNITT  (TOTAL  SALT  I  30.0  ART 

Bl'SHV  EARN  COMBINED  MITMORAMALS  I  ISO  CF5 
ASMLET  RIVER  261  crs  HAMUO  RIVER  82  CFS 
COOPER  RIVER  -  VARIOUS  MEEKLT  htDROORAPh* 

li:hi:nd 

Sch .  A.  - 

Sch.  B  - - 

Sch.  i;  —  •  — 

Sell.  BM  —  ••  — 


CHARLESTON  HARBOR  HODEl 
BUSHT  PARR  NA1CR  SUPPLT  TESTS 


CURRENT  VELOCITIES  FOR 
WEEKLY  HYDROGRAPH 
SCHEDULES  A,  B,  E,  AND  BM 
WANDO  RIVER  MILE  5 


PLATE  71 


TINE  IN  NOUNS  AMEN  NOONS  TRANSIT  OF  74TM  NENIOI AN 


TEST  CONDITIONS 

OCEAN  TIDE  RANOC  S.4  FI 

OCEAN  SALINITt  (TOTAL  SAL T I  30.0  f FT 

OUSNT  NARK  CON8INEO  mITHONAmAlS  1160  CFS 
ASNLET  NIVEN  ?61  Cr3  NANOO  NIVEN  8?  CFS 
COOPER  NIVEN  •  VARIOUS  MEEKLY  NTOROGNAPMS 

I.HGIiNL) 

Sell.  A  - 

Sch .  H  -  -  -  - 
Sell,  li  —  •  — 

Sell.  DM  —  ..  — 


CHARLESTON  HANSON  HOOEL 
BUSHY  PARK  MATER  SUPPLY  TESTS 


CURRENT  VELOCITIES  FOR 
WEEKLY  HYDROGRAPH 
SCHEDULES  A,  B,  E,  AND  BM 
WANDO  RIVER  MILE  7 


PLATE  72 


tt  ST  CONDITIONS 

ocean  Tioc  range 

OCEAN  SOI  INI  It  I  TOTAL  SOLTI 
BUSHT  PARr.  COf’BIWf  O  HITMOROmOLS 
AShlET  RIVER  261  CfS  NANDO  RIVER 


5.4 

30.0 

nso 

B2 


FT 

APT 

CFS 

CFS 


COOPER  « i vc a  - 


VAAIOUS  ECERIY  HTOROCAAPHS 


Sell. 
Sill,  u 
sdi.  r. 
Sell.  UM 


i.r.ucNo 

A - 


Charleston  harbor  model 

BUSHT  PARR  HATER  SUPPlT  TESTS 


CURRENT  VELOCITIES  FOR 
WEEKLY  HYDROGRAPII 
SCHEDULES  A,  B,  E,  AND  BM 
WANDO  RIVER  MILE  9 


PLATE  73 


’  .1 


•  • 


tf ST  COND1 T 1ONS 

OCEAN  TIDE  NANCt  5.4  FT 

OCEAN  SAUNItr  I  TOTAL  SOLTI  30.0  APT 

OUSHT  PAN*  CON81NE0  NllMONANAtS  I  ISO  CFS 
A3HUT  «-!**£»  261  CFS  NAMOO  «I»EN  82  CF5 
COOPEN  NIVEN  -  VANIOUS  NEENLY  HTONOONAPnS 

L.LGIi.N'l) 

Sell .  A  - 

Sch  II  -  -  -  - 
Sci>.  i:  —  ■  — 

Sch.  BM  —  ••  — 


CHANlESTON  MANBON  HODEL 
BUSHY  PANK  HATEN  SUPPLY  TESTS 


CURRENT  VELOCITIES  FOR 
WEEKLY  HYDROGRAPH 
SCHEDULES  A,  B,  E,  AND  BM 
WANDO  RIVER  MILE  13 


PLATE  74 


EBB  FLOOO 


Tine  IN  hours  AFTER  NOONS  TRANSIT  OF  T4Tm  HERIDIAN 


TEST  CONDITIONS 

OCEAN  TIDE  RANOE  5.4  FT 
OCEAN  SAUNITT  ITOTAL  SALTl  30.0  PPT 
BuSHT  PARR  CONBINEO  NITMDRAhAIS  I  ISO  ers 
ASHlET  RIVER  ?BI  CFS  NANDO  RIVER  8?  CFS 
COOPER  RIVER  -  VARIOUS  NEEKIT  htOROORAPHS 


i.r.tu.Ni) 

Sell.  A  - 

Sell,  li  -  -  -  - 

Sell.  I:.  —  •  — 

Sch.  HM  • —  - 


CHARLESTON  HARBOR  HOOEl 
BUSHT  PARK  MATER  SUPPL  T  TESTS 


CURRENT  VELOCITIES  FOR 
WEEKLY  HYDROGRAPH 
SCHEDULES  A,  B,  E,  AND  BM 
ASHLEY  RIVER  MILE  1 


PLATE  75 


OCEAN  ' 
OCt««  ! 

BuSHT  f 
BSMl  f  » 

coo  n* 


J  2  3  4  5  6  ^  B  9  10  II  >2  0 

ii me  in  nouns  nrie*  noon  s  trrnsit  of  t4tm  hehidian 


If  SI  CONDITIONS 

HOI  RANGE  5.4  ri 

r,ntiNirr  <  ioimi.  s»H.Ti  30.0  rrr 

•t ~rtn  conoimeo  MiiMorn^nis  nso  cfs 

RlvtR  261  CfS  NflNOO  RI¥ER  B2  crs 

Rlvf  R  -  VARIOUS  NEE  HE  I  HIOROONW'HS 


Sell. 
Sdi . 
Sell . 
Seh . 


U.CI.NI) 
A  — 
II 
i; 

HM  — 


CHARI  ESTON  HARBOR  NOOCl 
BUSHT  PARK  WATER  SUFT’LT  TESTS 


CURRENT  VELOCITIES  FOR 
WEEKLY  HYDROGRAPH 
SCHEDULES  A,  B,  E,  AND  BM 
ASHLEY  RIVER  MILE  5 


PLATE  77 


0  I  2  3  4  S  6  1  8  9  .  10  11  12  0 


Tine  IN  HOURS  AFTER  BOON'S  TRANSIT  OF  74TH  BERIO] AN 


TEST  CONDITIONS 

OCEAN  t  IDE  RANGE  $.4  FT 

OCEAN  SALINITY  I  TOTAL  SALT  I  30.0  PPT 

BUSHY  PARR  COMBINED  HI  THOR ANAL S  I  ISO  CFS 

ASHLCT  RIVER  261  CFS  NANOO  RIVER  82  CFS 
COOPER  RIVER  -  VARIOUS  HEERLT  myOROGRAPHS 

LI:Gl;ND 

Sch.  A  - 

•Sch.  I)  - 

Sch.  i:  —  •  — 

Sch.  UM  —  .•  — 


CHARLESTON  HARBOR  nOOCL  . 
BUSHY  PAR A  MATER  SUPPL T  TESTS 


CURRENT  VELOCITIES  FOR 
WEEKLY  HYDROGRAPH 
SCHEDULES  A,  D,  E,  AND  3M 
ASHLEY  RIVER  MILE  9 


PLATE  78 


UST  CONDITIONS 

OCCAM  TIOC  RANOC  S.4  FT 

OCCAM  SflLlMMT  (TOTAL  SALT)  30-0  rPT 

BUSHY  PA»K  CONBINCO  Ml  ThOYOMAL  S  I  ISO  CF5 

AShlCT  RIYCA  ?6 1  C'S  HONDO  RI»£R  B?  CFS 
COO  PC*  RJ  YC  A  -  VARIOUS  tlLCRLY  HTOROCRARmS 

u:gi:nd 

Scii  \  - 

Sell.  H  -  -  -  - 
•Sell.  I;  —  •  — 

Soli.  1IM  —  •  •  — 


C HAUL C  5 T  ON  HARBOR  HOOtl 
BUSHY  PARR  MATtR  SUPPLY  TCSIS 


CURRENT  VELOCITIES  FOR 
WEEKLY  HYDROGRAPH 
SCHEDULES  A,  B.  E,  AND  BM 
CLOUTER  CREEK  MILE  1 


PLATE  79 


£33  FLOOD  £33  FLCOO 


velocity  in  fas 


I 


TEST  CONDITIONS 

OCCAM  TIDE  AANOC  6.4  fT 

OCEAN  SAUNITT  (  TOTAL  SALT  i  50.0  rrT 

bushy  rwm  cohoimeo  m i * htwamal s  ijso  cfs 
4VL(T  RIVER  >61  crs  wnxoo  RIVER  02  CFS 
COOLER  RIVER  •  VARIOUS  MEEKLY  HYOROORARhS 

LIHUiNU 

Sch.  A  - 

Sch.  U  -  -  -  - 

Sell.  C  —  .  — 

bell.  U  —  .  •  — 


CHARLESTON  HARBOR  NOOEL 
BUSHY  FARR  MATER  SUTri Y  TESTS 

CURRENT  VELOCITIES  FOR 
WEEKLY  HYDROGRAPH 
SCHEDULES  A,  B,  C,  AND  D 
COOPER  RIVER  MILE  30 


•late  80 


veiocm  IN  FP$ 


s 


4 

5  8 

C.' 

2  s; 

1 

« 

0 


Tins  IB  WMJ  «FTER  KW'S  TRANSIT  OF  74TK  ISERtOlRM 


TEST  COHO 1*1 ONS 

OCERN  1 1  OF  RflMOE  .  6.4  FT 

CCERN  SRUUIIT  IIOTfH.  501.11  50.0  PPT 

WJSMT  POSH  C0:;7|H10  MITlWWfilS  1160  CFS 
RSMLCV  RIVER  261  CFS  urnjo  ft  I  VCR  #2  CFS 
COOPER  RIVER  -  VARIOUS  KZCM.T  MTOSOORRPMS 


UiC’.liMI) 
Sell.  A  — 

Sch.  II  -  ■ 

Sch.  <:  — 

Sell.  U  — 


CMRRIESTOH  IWTROOR  NOOCl 
BU3MV  PORK  BflTER  8UPPLT  TESTS 

ft 


CURRENT  VELOCITIES  FOR 
WEEKLY  HYDROGRAPH 
SCHEDULES  A,  B,  C,  AND  D 
COOPER  RIVER  MILE  34 


PLATE  81 


o  i  <  s  «  s  •  ^  •  i  10  it  it  o 

TINE  IN  HOURS  AFTER  nOOCI '9  TRANSIT  Of  74TH  MERIDIAN 


TEST  CONDITIONS 

OCX  Ml  TIDE  RRHOC  6.4  FT 

OCEAN  SM.INITT  (TOTAL  SALT  I  SO.O  FFT 

BUSHY  CCtvtJlKlO  HITHKlCStflLS  1160  CFS 

N9NLET  tint  Nt  CFS  HJWOO  RIVER  Of  CFS 

cooper  ilia  -  various  neealy  htoroooaths 

LfiGUNL) 

Sell.  A  - 

Sell.  U  -  -  -  - 

Sell.  C  —  .  — 

Sell.  D  —  . .  — 


CHARLESTON  HARROR  HOOEL 
BUSHY  FARR  MITER  SUPPLY  TT9  • 


CURRENT  VELOCITIES  FOR 
WEEKLY  HYDROGRAPII 
SCHEDULES  A,  3,  C,  AND  D 
COOPER  RIVER  MILE  38 


PLATE  82 


velocity  in  Fra 


Tint  If)  MOO«3  AfTFR  MOON  S  TWWSIT  or  74TH  MERIDIAN 


TEST  CONDITIONS 

OCEAN  It*  KMtOf  5.4  FT 

ocean  salinity  noun,  salt \  so.o  rrr 

bushy  pm.*w  conoit-to  mi tkotpvals  U60  cfs 
ashlct  riven  ?ai  cfs  nmn  river  82  cfs 

COOPER  NIVEN  -  VARIOUS  KEENLY  HYDROORARMS 

I.HlillND 

Scl>.  A - 

Sch .  II  -  -  -  ~ 

Sch .  C  —  •  — 

Sell.  L>  —  — 


CHARLESTON  HARBOR  MODEL 
BUSHY  RANK  MAYEN  SURELY  TESTS 


CURRENT  VELOCITIES  FOR 
WEEKLY  HYDROGRAPM 
SCHEDULES  A,  B,  C,  AND  D 
COOPER  RIVER  MILE  42 


PLATE  83 


TEST  COHO 1 1  IONS 

ocean  tioc  *n*<x  s.4  rr 
OCCAM  SAC  INI TT  I  TOTAL  SALTI  30.0  APT 
BUSHT  PAM  COM! INTO  MiTHOtANALS  1150  CFS 
KVM.tr  RIVER  351  CCS  MANOO  Riven  03  CPS 
COOPER  RIVCR  •  VARIOUS  MCCKLT  HTOROORAPMS 


UililiNI) 

Sell.  A  - 

Sell.  U  -  - 

Sell.  C  — 


Sell.  IJ  —  ..  — 


CHARLC8T0M  HARBOR  HOOCL 
BUSHT  PARK  HATER  SUPPLY  TESTS 


CURRENT  VELOCITIES  FOR 
WEEKLY  HYDROGRAPH 
SCHEDULES  A,  B,  C,  AND  D 
COOPER  RIVER  MILE  44 


PLATE  84 


SURFRCE 


0  I  23466789  10  11  12  0 

BOTTOM 


ym 

T  T 


UK  im  hours  otter  tows  trr*su  of  irtm  kridiah 


TEST  CONDITIONS 

OCCAM  UK  RANK  6.4  FT 

OCCAM  SAL  I N I  T  Y  (TOTAL  SALT)  30.0  EFT 

OUSHT  FARM  COnSIKO  N IT MD5RMAL 3  1160  CCS 

ASHLEY  RIVER  Ml  CCS  WX'OO  RIVER  tl  CFS 
COOFfR  RIVER  -  VARIOUS  MEERLT  HTOROORAFMS 

UH’.liNI) 


Sell.  A  - 

Sell,  i)  -  - 
Sell.  C  — 
Sell .  D  — 


charleston  harbor  nooci 

BUSHY  PmRK  MATER  SUFFir  TESTS 


CURRENT  VELOCITIES  FOR 
WEEKLY  HYDROGRAPH 
SCHEDULES  A,  B,  C,  AND  D 
WANDO  RIVER  MILE  3 


PLATE  85 


VALUES  SHOWS  ARE  AVERAOES  Or  SALINITIES  MEASURED 
on  Tuesday  and  Saturday  after  the  low  ano  high 
FLOW  PERIODS  OF  THE  HYCROCRARH. 


PLATE  91 


KLY  AVtRAGt  DISCHARGE:  3000  CFS  ‘ 


SALINITIES  MEASURED 


AD-A150  160  COOPER  RIVER  REDIVERSION  PROJECT  LAKE  MOULTRIE  AND 
SANTEE  RIVER  SOUTH  CAR.  .  (U)  CORPS  OF  ENGINEERS 
CHARLESTON  SC  CHARLESTON  DISTRICT  FEB  76 


UNCLASSIFIED 


F/G  13/2 


Benson ,  Howard  A 

Cooper  River  rediversion  project.  Bushy  Park  water 
supply  tests;  hydraulic  model  investigation,  by  Howard  A. 
Benson  ^and]  William  H.  Bobb.  Vicksburg,  U.  S.  Army 
Engineer  Waterways  Experiment  Station,  1976. 

1  v.  (various  paglngs)  illus.  27  cm.  (U.  S.  Water¬ 
ways  Experiment  Station.  Miscellaneous  paper  H-76-5) 
Prepared  for  U.  S.  Army  Engineer  District,  Charleston, 
Charleston,  South  Carolina. 

1.  Bushy  Park  Area,  S.  C.  2.  Charleston  Harbor,  S.  C. 

3.  Cooper  River.  4.  Hydraulic  models.  5.  River  diversion. 
6.  Salt  water  intrusion.  7.  Santee  River.  8.  Water 
quality.  9.  Water  supply,  I.  Bobb,  William  H. ,  joint 
author.  II.  U.  S.  Army  Engineer  District,  Charleston. 
(Series:  U.  S.  Waterways  Experiment  S  atlon,  Vicksburg, 
Miss.  Miscellaneous  paper  H-76-5) 

TA7 . W34m  no. H-76-5 


END 
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